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The new 384K Quadboard 
by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
at a very low price. 

NEW EXPANDED QUADBOARD 

Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help 
you work better and 
faster. 

™ E WORLD’S 
BEST SELLING ™***** Withthe 

MULTIFUNCTION™ 

/C NHW for operating most printers 
lLy ikJ i,v/rr and other parallel devices. 

EVEN BETTER * Ser “ Port:ThereS 


a Serial Port, too. Fully program¬ 
mable, use it to connect to plotters, 
modems, and other serial devices. 

• Chronograph: And Quadboard's 
Chronograph (Real-time clock/ 
calendar) keeps your systems 
clock up-to-date. 

• Game Port: The new 
Quadboard has an IBM 

compatible Game Port. 
Plug in a joystick or 
game paddles, and fire 
away. 

• I/O Bracket: 

Quadboard now 
comes with a special 
I/O bracket. Use it to 
organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 


QUADBOARD 



• Expandable to 384K: used data whenever you need it. And built in the continuing 

The new Quadboard is expandable • MasterSpool: QuadMaster tradition of Quadram Quality, 

in 64K increments for up to 384K Software also includes ^ ^ There are many 

additional RAM. With full parity MasterSpool. Use it to set up a m\ > m 'tators, but only 

checking standard. With the new software print buffer quickly and dm one leader. So make 

Quadboard and a fully populated easily. This advanced spooler lets mMI PW sure y° u ask f° r 

system board, you can take your you pause at any time, back up or \ V L] .Quadboard by 

PC's memory up to the 640K limit. move forward in a file. Choose "^| Quadram, the 

• QuadRAM Drive: Plus, with just the amount of buffer space , —— - A leader in micro- 

Quadboard you qet advanced you need and stop waiting on iu k> 1 k*. Iy(liV computer 

QuadMaster Software. Including your printer. enhancement 

the QuadRAM Drive program. • Qswap: Another feature of products. 

Use it to set up multiple RAM QuadMaster Software is Qswap. 

Drives in Quadboard memory. With Qswap change line printers compare, see why more Quadboards are 

Solid State drives that let 1 and 2 back and forth, with just boughtthananyother multifunction board... 



you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 


trieve data a few keystrokes, as often as 

/. Or take you like. 

' < QUADBOARD STANDS OUT FROM 

,s frequently THE PACK 

Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 
, for performance. Engineered 

for dependability. 


Features/ 

Functions 


Quadboard 


SixPakPlus 


Memory 

Available 


0-384K 


0-384K 


Parallel & 
Serial Port 


Clock/ 

Calendar 


Standard 


I/O Bracket 


Game Port 


Standard 


Diagnostic 

Testing 


Advanced 

Spooler 


Simple Menu 
Setup 


Disk Cache 


SixPakPlus is a trademark of AST Research 
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QUADRAM 

CORPORATION 

An InteHtgeni Systems Company 


4355 International Blvd./Norcross, Ga. 30093 

(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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Quadram presents 
QuadDisk. The new 
hard-disk system. 


Keep your personal 
computer personal 


QuadDisk gives you maximum 
storage capacity in the limited 
space you’ve got. Turning your 
IBM™ Personal Computer, PC 
XT, Compaq,™ Chameleon,* or 
Eagle* computer into a micro 
powerhouse. 


Choose from 6 to 72MB 
Fully Integral 


QuadDisk delivers all this 
power without turning your 
computer into a main frame. 
QuadDisk is compact. It installs 
in the same space as your 
floppy unit to become part of 
your system. Ready to work 
with your system. 

By showing off its power, not 
its size, it keeps your personal 
computer personal. 


QuadDisk comes in 6,12,20, 
27, or 72 megabyte capacities. 
All integral to the computer 
for fast, convenient data ac¬ 
cess. And for added flexibility, 
there’s QuadDisk with remov¬ 
able cartridges. For up to 6MB 
on-line storage plus added 
data security. (Not to mention 
virtually unlimited 
off-line storage.) 


Winchester technology 
made easy 

But for all its power, this is one 
memory system that doesn't 
forget you’re human. So 
QuadDisk comes with a virtual 
memory (RAM Drive) and a 
print spooler. Plus, QuadDisk’s 
File Utility. To copy, rename, 
erase, and execute programs 
straight from a menu. 
Without using complex 
DOS commands. 


Quadram Quality ■ 

Every QuadDisk comes 
stamped with the Quadram 
Quality seal. The mark of de¬ 
pendability and performance 
from the leader in microcom¬ 
puter enhancements. So visit 
your local computer retailer 
today. Ask to see QuadDisk in 
action. When a little space is 
all you have. 

QuadDisk by 
Quadram 
is all 

you need. 


r\ uy 

n 
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QuadDisk features removable 
cartridges which give you unlimited 
off-line storage. It's Winchester 
technology made easy. 


QUADRAM 


CORPORATION 


4355 International Blvd. Norcross. Ga. 30093 • 
(404)923-6666 TWX 810-766-4915(QUADRAM NCRS) 


QuadDisk comes complete 
with disk controller board for 
total system integration. 


•IBM Personal Computer and PC XT are registered trademarks 
of the International Business Machine Corporation. Compaq is 
a trademark of the Compaq Computer Corporation. Chameleon 
is a product of the Seequa Computer Corporation. Eagle is a 
product of Eagle Computer. Inc. 


Copyright 1983 Quadram Corporation All rights reserved 


As much storage 
ipacity as you need, 
in aslittle space 
as you’ve got. 













Computer stores were full of programs 
for the COMPAQ Portable 
before there was a COMPAQ Portable. 

Here’s why 





Others enable you to send elec¬ 
tronic mail-. 

A world of business information 
is available wherever you and the 
COMPAQ Portable go. 

♦ ♦ ♦ and lots of others 

There are programs for designing 
graphs and charts, for tracking com¬ 
plicated schedules, and for electronic 
filing. There are powerful integrated 
programs that let you perform several 
tasks after entering data only once. 

The wealth of programs and con¬ 
venience of portability make the 
COMPAQ Portable the most useful 
personal computer on the market. 

The COMPAQ Portable comes 
standard with one 320K byte diskette 
drive and 128K bytes of memory. A 
second diskette drive and additional 
memory are available. 

The bottom line is this—you just 
can’t buy a more practical, useful, 
productive computer. 


For the location of the Authorized 
Dealer nearest you, call 1-800- 
231-0900. 


©1983 COMPAQ Computer Corporation 
COMPAQ™ is a trademark of COMPAQ Computer 
Corporation. 

IBM® is a registered trademark of International Business 
Machines Corporation. 


comPAa. 


The COMPAQ Portable runs a 
variety of programs for designing 
color charts and graphs that can 
enhance your business presentations. 


T he COMPAQ 

Portable Computer runs 
more programs than any other 
portable computer. In fact, it runs 
more than most non-portable 
computers. 

All of the popular programs written 
for the IBM® Personal Computer will 
run on the COMPAQ Portable. 
There are hundreds of them, and 
they run just the way they come out 
of the package. 


Find out, “What if* ♦ ♦ 

With the COMPAQ Portable and one 
of the popular spreadsheet programs, 
you can create a budget, a plan, a cost 
analysis or an estimate. In minutes you 
can do updates that normally take 
hours. You can examine several alter¬ 
natives in less time than it would take 
to do a single problem by hand. 

Spend more time thinking and less 
time crunching numbers. 


Money management 
made portable 

With the COMPAQ Portable you can 
take advantage of financial programs 
for professional money management. 

•Receivables programs tell you who 
owes money and since when. Payables 
programs give you control of outgoing 
cash. General ledger programs record 
financial histories. Payroll programs 
keep records and generate checks. 
Inventory management programs 
help you control investment. 

You can take computerized account¬ 
ing wherever you need it and keep 
closer contact with your company’s 
financial status. 


Word processing to go 

Imagine the power of a portable word 
processor. Choose from a wide 


The COMPAQ 
Portable runs all the popular programs 
written for the IBM Personal Computer. 


variety of programs to meet your 
specific writing application with the 
COMPAQ Portable. 

With word processing programs and 
an optional printer you don’t have to 
start fresh when you need to make re¬ 
visions. You can change formats, move 
paragraphs, and automatically search 
for the parts that need to be updated. 

In other words, you can work 
smarter—not harder. 

Computer conversations 

There are a number of com¬ 
munications expansion 
boards and programs avail¬ 
able for the COMPAQ 
Portable. 

Some allow you to access 
a variety of central com¬ 
puters over the phone. You 
can have headquarters infor¬ 
mation wherever you travel. 

With others you can pull 
facts from data banks on thou¬ 
sands of topics. 


mmmmm 
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In the Hard Disk Jt 
. Tallgrass Clears 

dda , A Path 



rHKile System 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

From $2,995.00 U.S. including integral tape backup. 

Available from COMPUTERLAND® Entre® 


In today's hard disk _ _____ 

jungle, Tallgrass clears * 
a path by offering high performance, integrated 
mass storage solutions for the IBM® PC/XT, the 
T.I. Professional and related computers. 


TALLGRASS INNOVATIVE FEATURES 


Computer Centers, MicroAge® Computer 
Stores and other participating computer dealers. 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6,12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet®and EtherShare™ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

EtherShare™ is a registered trademark of 3Com Corp. 

PCnet® is a trademark of Orchid Technology 

IBM® is a registered trademark of International Business Machines Corp. 


New! 

IBM-XT Cartridge 
Tape Backup 

World Headquarters: Tallgrass Technologies Corp. /11100 West 82nd St. 
Overland Park, KS 66214/913-492-6002/Telex: 215406 TBYT UR 

Canadian Distributors: Micro-Ware / 440 Phillip St. 

Waterloo, Ontario N2L 5R9/519-884-4541 

CompuServe/1675 W. 8th St./Vancouver, B.C. V6J 1V2 / 604-733-7783 

European Distributor: CPS Computer Group, LTD 
Birmingham, England B276BH/(021) 7073866 

Australian Headquarters: Tallgrass Technologies (Australia)/Five Dock Plaza, 
Suite 12/50 Great North Road/Five Dock/Sydney, N.S.W. 2046/(02) 712-2010 
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Tallgrass 
Technologies 

Corporation 
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IBM is a registered trademark of the 
International Business Machines Corporation 


Introducing the unique 
200-page manual that lets 
you troubleshoot, repair and 
maintain your IBM PC and XT 
at your own proficiency level. 
Using it, even if you have no 
knowledge of electronics, 
you'll be able to troubleshoot, 
repair and replace 
subassemblies. 

If you have some electronic 
knowhow, you’ll be able to 
repair right down to the 
component level, using no 
other test equipment than a 
common volt-ohmmeter and 
logic probe. The more you 
know about the IBM PC or XT 
the more you’ll profit by this 
manual. 

In clear, easy to follow 
chapters you’ll learn how to: 


Reduce Downtime and 

dramatically increase your 
personal computer 
productivity. 

Save Money on Repair Calls 

— you’ll be amazed at how 
much repair you can actually 
do by yourself! 

Order now at low $19.95 
introductory price! 

This special prepublication 
price — for mail-order only — 
will be in effect only until the 
manual appears in computer 
stores. So act now — and 
save! 

Send money order or check 
for $19.95 payable to Personal 
Systems Publications. (Price 
includes all taxes, postage 
and handling.) Act today! 


Personal Systems Publications 

P.O. Box 90754 
Los Angeles, CA 90009 
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WHEN YOU NEED A DEPENDABLE 
DISKETTE, LINE PRINTER PAPER & LABELS 
DON'T SETTLE FOR LESS THAN THE BEST! 

As low as $2.47 each 



VERBATIM 5 Year Warranty 


BASF Life Warranty-Black Box, One Year Warranty-Orange Box 


Description 

Compatibility 

BASF 

Orange Box 

1 Yoar 

Box of Ten 
Each Disk 

BASF 
Block Box 
LIFE TIME 

Box of Ten 
Each Disk 


Verbatim 

Soft Box Box of Ten 

9 Year Each Disk 

5-1/4" single-side, 
single-density, soft sector 

Apple II, Commodore, 

Radio Shack TRS-80 

54256 

$2.47 



5-1/4" single-side, 
double-density, soft sector 

IBM PC (single-side), Apple II, 
Commodore, TRS-80 Model III 

54968 

2.47 

54974 

$2.81 

MD32S-01-181S8 $2.66 

5-1/4" double-side, 
double-density, soft sector 

IBM PC (dual side) 

54624 

3.50 

54980 

3.74 

MD550-01-18188 4.10 

8" single-side, 
single-density, soft sector 

IBM Format 2305830 

Radio Shack 

TRS-80 Model 1 

53428 

2.55 

54998 

3.06 

FD34-1000-3718 2.66 

8" single-side, 
double-density, soft sector 

Radio Shack TRS-80 

Model II 


54021 

3.23 

FD34-8000-18137 3.40 

Description 

Part Number 

1 to 4 Cases 


5 to 9 Cases 

' 10 or More Cases 

5-1/4" Library Case 

Mlnl-K/10 

$2.50 Each 


$2.00 Each 

$1.50 Each 

8" Library Case 

KAS/10 

3.94 Each 


3.15 Each 

2.36 Each 

Cases sold only with another Item. 

Description 

Part Number 

Number 
Per Box 


Exact 
Price 
Per lOOO 

Estimate 

Price 

Per Box 

14-7/8" x 11", 132-Column Fanfold Paper-No Vertical Perforation-Tractor Holes on Both Sides 

One Part 1/2" Green Bar 14112GBMP-15 

1500 Sheets 

$16.04 

$24.06 

9-1/2" x 11", 80-Column Fanfold Paper, 1-Right & 1-Left Vertical Perforation-Tractor Holes on Both Sides 

One Part Blank 9310PPMP-13 lb. 

1500 Sheets 

$11.68 

$17.52 


Nashua Line Printer Labels-Pressure Sensitive 



3-1/2x15/16 White One Up-One Wide 10350-1 

3-1/2x15/16 White Four Up-Four Wide 10350-4 


5000 Labels 

20,000 Labels 

$2.60 

2.60 

$13.00 

52.00 


TELEPHONE AT NO CHARGE-FREE 
DIRECT TO OUR ORDER DESK 

Use Your MASTER CARD; VISA/BANK-AMERICARD; AMERICAN EXPRESS CARD ' 

From Nebraska Phono 800 - 642-9333 From Any Other State Phono 800 - 228-9288 


Shipping Charges & Taxes 
Will Be Added 
To Above Prices 



DIGITAL SUPPLY 1221 HARNEY St. OMAHA, NEBRASKA 68102 
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Connect with success. 

IRMA™ is the industry’s most successful IBM 3270 
Decision Support Interface; with more than 25,000 installations. 


IRMA, the first coaxial cable link between the IBM PC/PC XT 
and IBM 3270 networks, delivers the industry’s best performance 
record. She’s working successfully right now in more than 25,000 
installations worldwide, giving PC users easy, economical main¬ 
frame data access, selection, storage and communication back 
to the mainframe. 

And she’s more capable than ever, with standard text 
file transfer software for VM/CMS and MVS/TSO mainframe 
environments, IBM 3278 Models 2,3,4 and 5 and IBM 3279 Models 
2A and 3A screen support, plus optional APL Terminal Emulation. 

If you want PC/3270 decision support that goes to work literally 
minutes out of the box, connect with success. 

With IRMA, the industry’s most widely 
used and most thoroughly proven decision 
support interface. For information write 
DCA, 303 Technology Park, Norcross, 

Georgia 30092. Phone (404) 448-1400, 

TLX 261333 DCAATL. Or call us toll-free 

1-800-241-IRMA. Connect with success. Digital Communications Associates. Inc 



IBM PC and IBM PC XT are trademarks of International Business Machines Corporation. 

IRMA and Decision Support Interface are trademarks of Digital Communications Associates, Inc. 
©1984 Digital Communications Associates, Inc. 
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Our vision 

is peripheral 



Yours Can Be, Too, 

with Multi-Tech Systems' New Modem 

For The IBM PC 


Expand your horizons. Connect 
your IBM PC to San Diego, San 
Antonio, Savannah, and points 
between. Link up to New York for 
the Dow Jones News, or check out 
The Source in D.C. Dial up 
CompuServe in Ohio, orthe 
corporate mainframe downtown. 
Swap programs with your pal in 
Seattle. Transfer files with your 
friend next door. 

Share the latest excitement at 
Multi-Tech: the MT212PC 
Intelligent Modem forthe IBM PC. 

• Plugs into any IBM PC 
expansion slot. 

• Transmits at 0-300 or 1 200 
bits per second. 

Trademarks: IBM Personal Computer (IBM PC): International 
Business Machines Corporation; Dow Jones News/Retrieval Ser¬ 
vice: Dow Jones & Company, Inc.: The Source: Source Telecom¬ 
puting Corporation, a subsidiary of The Reader's Digest 
Association, Inc.; CompuServe: CompuServe Information Ser¬ 
vices Division. Columbus, OH. 



• Automatically dials, answers, 
hangs up, redials. 

• Stores phone numbers, 
parameters, log-on sequences. 

• Creates, stores, prints, displays, 
and transfers files. 

• No IBM serial card needed ... 
price includes all software. 


At Multi-Tech Systems, our future 
is new markets for us, and new 
products for you. Since 1971, 
we’ve been building acoustic 
couplers, direct-connect modems, 
testers, multiplexers, and now this 
newest generation of intelligent 
modems. 

The MT212PC modem has a two- 
year warranty and a suggested 
retail price, including companion 
software, of just $549. For more 
information, write to Multi-Tech 
Systems, Inc., 82 Second Avenue 
SE, New Brighton, Minnesota 
5511 2. Or phone us at 
612-631-3550. 

TWX 910-563-3610 

MULTI-TECH SYSTEMS 

The Peripheral vision People 


CIRCLE NO. 204 ON READER SERVICE CARD 




withSuperSmartmodem 

ANDS12K 


AMERICAN 

HIGH-TECH 


users manual 






MAGNUM HARDWARE AND SOFTWARE FEATURES: 


AT LAST! TEN IBM PC/XT 
FUNCTIONS AVAILABLE 


1 . SuperSmart MODEM - 212A type (300-1200) 
intelligent modem with Auto Answer/Auto Dial 
(touchtone/pulse). Mounts inside PC/XT where it 
belongs. 52 number Auto-Dialer optional. 

2 . PARALLEL PRINTER PORT 

3. SERIAL PRINTER/COMM. PORT. 

4. GAME/MOUSE PORT 

5. QUARTZ CLOCK/CALENDAR 

6. MEMORY -64K to 512K bytes 

7. TurboRAM - Extra RAM used as hard disk. 

8. TurboSpool - Print job buffer/spooler. 

9. TurboComm - SuperSmart MODEM control 
program includes: Single key, built-in emulation of 


such popular terminals as DEC VT-100 (ANSI 
standard), Data General 605X series, ACT-5A 
and ADM-5A. Supports all standard baud rates to 
19,200. Single keystroke connection to host. 
Screen transmission status reporting. Full printer 
and disc drive controls. Full buffering and interrupt 
driven I/O). Error detection and logging. Capabil¬ 
ity to interactively download and upload disk files. 

10. TurboFile - TurboComm’s file transfer utility 
featuring: Automatic unattended file transfer 
initiated any time, day or night. Transfers any file 
supported by PC/DOS. Automatic error 
detection and recovery. Password computer 
access protection. 


CHECK OUR STANDARD FEATURES AND LOW COST OPTIONS 



ADD 75.00 PER EACH ADDITIONAL 64K OF MEMORY UP TO 512K BYTES 


MAGNUM MODEM 

595. 






325. 

75. 



50. 

50. 

MAGNUM MEMORY 

425. 












MINI-MAGNUM 

695. 

\S 





325. 

75. 



50. 

50. 

MAGNUM 10 

1195. 











v* 


Order now! Check, M.O. Visa and Mastercard accepted • Satisfaction guaranteed. 2 years warranty 

MULTI-FUNCTION AT IT’S BEST FROM 

AMERICAN HIGH-TECH INDUSTRIES, Inc. 

ELEVEN-ONE-ELEVEN WILCREST GREEN DRIVE 
SUITE 201, HOUSTON, TEXAS 
(713) 952-7332 


CIRCLE NO. 104 ON READER SERVICE CARD 



























HERCULES is the only 
graphics card 
tirat can run 
1-2-3 on IBM’s 
monochrome display 



And that’s just for starters. 

You don’t have a Hercules Graphics Card? Then 
unfortunately you won’t be able to run 1-2-3, including 
all its graphics, on IBM’s monochrome display. And you’ll 
miss out on all the other reasons why there are more 
Hercules Graphics Cards producing more high resolution 
graphics than any other add-on card for the IBM PC. 

But don’t take just our word for it. If you need con¬ 
vincing, remember that most of the IBM PCs at Lotus'" 
are running Hercules Graphics Cards. And the authors of 
1-2-3 know a good card when they see one. Or consider that 
the Hercules Graphics Card is widely used at Rockwell, 
Mass Mutual, and Carnegie Mellon. They couldn’t all be 
wrong, could they? 

At $499, we think the Hercules Graphics Card offers 
the best price/performance ratio of any graphics card avail¬ 
able today. As you can tell, plenty of users agree with us. 

Call or write for our free information kit. You’ll see 
why the first graphics card for the IBM PC is still the best. 
Hercules Computer Technology, 2550 Ninth St., Suite 210, 

Berkeley, California 94710. 
I Telephone: (415) 540-6000. 

Hercules. We’re 
strong on graphics. 



©1983 Hercules Computer Technology. 
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The Hercules Graphics Card offers 720 x 348 graphics resolution on IBM’s monochrome display, compatibility with text mode software, a parallel printer port, 
software to use BASIC’s graphics and a two year warranty. A graphics subroutine library with screen dump is available separately for $50. Graphics software 
that is compatible with the IBM color graphics card but does not have a Hercules compatible version will not run on the Hercules Graphics Card. Foreign 
Distributors: Reflex/U.K.; Computer 2000AV Germany: Edisoft/France. Hercules Graphics Card is a trademark of Hercules Computer Technology. IBM 
is a registered trademark of International Business Machines. 1-2-3 and Lotus are trademarks of Lotus Development. 
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Software Protection 

Software needs hardware's help 


Will Fastie 


There is probably no more controver¬ 
sial topic in computing today than 
the issue of software protection. This 
issue is made up of three related sub¬ 
jects, which I restate here for refer¬ 
ence even though I am sure they are 
well known. One springs from the 
vendor of software and the two oth¬ 
ers from the owner/licensee (herein¬ 
after simply called the purchaser). 

First, the vendor desires to be 
paid for each copy of the software 
sold. Second, the purchaser desires at 
least one backup copy to protect 
against the very real possibility of 
diskette wear and subsequent loss of 
the program. Third, the purchaser 
also desires flexibility and ease of 
use, including the ability to run the 
program from hard disk or electronic 
disk. Let's examine each issue. 

The vendor has every right to be 
paid the set price for each copy of a 
software product. This should not be 
a matter that is open to interpreta¬ 
tion, providing the vendor has the 


right to sell the product in the first 
place. Furthermore, the vendor has 
the right to set any terms upon the 
purchase that he desires, including 
restrictive covenants such as a re¬ 
quirement that the product be used 
on only one machine at a time. This 
concept is not alien to us ; we regular¬ 
ly abide by similar restrictions on 
other goods, services, and licenses. 

We seem to discard our normal 
view of this concept, however, when 
it comes to computer software. Al¬ 
though our actions may be clearly 
against the letter and intent of soft¬ 
ware agreements we have made, we 
seem to violate the terms to suit our 
own particular situation and conve¬ 
nience. We don't sneak around and 
hide our actions either: they are done 
in the light of day, without secrecy. 
Whatever our reasons or justifica¬ 
tions, we are not all abiding by the 
terms of software agreements, and we 
are giving software vendors fits. 

From our—the purchasers'— per¬ 
spective, flexible magnetic media is 
not the most trustworthy storage me¬ 
dia available. It is entirely reasonable 


for us to expect the vendor to pro¬ 
vide a mechanism that allows us to 
protect our expensive purchase and 
to guard against future loss of time. 
Second, it may not always be conven¬ 
ient or desirable to use the supplied 
media to execute the program. Hard 
disks are the obvious problem here,- 
it is very convenient to be able to 
type the name of a program and have 
it execute right away, without fool¬ 
ing around with finding a specific 
diskette. Even the simple technique 
of letting the program check the 
master diskette and then allowing it 
to be removed is, frankly, annoying. 

The real problem comes from 
untrustworthy users who want more 
flexibility than the vendor's protec¬ 
tion schemes allow. 

The Current State Of 
Affairs 

To the purchasers' dismay, the solu¬ 
tion most vendors seem to have 
adopted is copy-protecting diskettes. 
To accommodate hard disks and elec¬ 
tronic disks, an increasing number of 
vendors are switching to the check- 
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Textra™ 

word processing 


The shortest distance between 
your thoughts and the printed word. 

Your thoughts come fester than your 
words. Capturing them smoothly and 
quickly is the strength of Textra, and the 
secret behind its success. 

Textra blends advanced features with a 
simplified design that makes it easier to 
write with your personal computer. And 
that’s what word processing is all about. 

Start with the ‘on-line’ tutorial, which 
has been called everything from elegant 
to excellent. It’s the finest introduction 
to a software program ever filmed. You’ll 
be ready to write in record time. 

And Textra will be ready for you. Its 
highly responsive full screen editor 
helps you put your thoughts on the 
screen swiftly. Automatic reformatting 
and on-screen bolding and underlining 
show you what your printed text will 
look like at all times. You can even 
preview your pages before they’re 
printed, so you only have to print 
them once! 

Whether you’re searching for your first 
word processor, or feel miserable with 
the one you have now, take a close look 
at Textra. Ask your dealer for a demon¬ 
stration today. 

It’s guaranteed to open your eye. 

Ann Arbor Software 

407 N. Main, Ann Arbor, MI 48104 Phone (313) 769-9088 
1983, Ann Arbor Software. All rights reserved. 
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If you're like most of us you probably 
own an IBM PC and a closetful of popular 
software. Maybe Wordstar, Visicalc, 
dBase II and a few others. And with each 
program comes its own peculiar protocol, 
commands and demands. 

Suddenly you've become a personal 
slave to your personal computer. 

Free yourself with ProKey.™ 

ProKey is unlike any other software 
because it o perates just about any other 
software. So you can spend your time 
creatively while ProKey takes care of the 
tedious operational details. Silently, 
instantly, without errors. 

ProKey can print spreadsheet tables, 
update databases, reformat reports 
and plot graphics and still leave you time to 
train for the triathalon or run out for 
a danish. 

In fact, ProKey can memorize and 
execute anything you can type. 

And no matter how extensive your 
software collection becomes ProKey 
controls them all, with one easy to 
remember protocol. 

With all the time you save you'll be able 
to customize off-the-shelf software to your 
own personal or business requirements. 

Ultimately you'll use ProKey as a 
"super-command center" operating your 
own software programs tog ether to create 
a totally unique, incredibly creative system. 

ProKey is available at most 
Computerland stores and wherever fine 
software is sold. 

Once you use ProKey you'll never 
curse your cursor again. 



RoseSoft, Inc. 

4710 University Way, N.E. 

Suite 601, 

Seattle, WA 98105 
(206) 524-2350 

To run ProKey, you’ll need an IBM Personal Computer or 
workalike DOS (any version, including 2.0), and 64K of 
RAM (WordStar requires 96K). 

WordStar, VisiCalc and dBase II are trademarks, respectively, of 
Micro Pro, Visicorp and Ashton-Tate. 
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m3278/SPF puts micros on-line to mainfrc 



APPLICATION 

PROGRAM O 
development 


Included in the m3278/SPF package is PCOX communications by CXI. 































ties and cuts application software backlog. 


A recent survey found that 
an average mainframe user 
would have to wait 3)4 years 
for development work to begin on 
an application requested today. 
That’s a long time to wait. 

In the same study, managers 
felt on-line programming offered 
the greatest potential for reducing 
the backlog. 

It was their number one choice. 
If on-line programming offers 
the greatest potential for cutting 
application program development 
backlog, what’s the problem? 

Simply this. 

A limited number of program¬ 
mers have mainframe access at any 
given time. 

m3278/SPF™can help. 

Programmers on staff become 
more productive. 

Productivity is substantially 
increased with m3278/SPE 
Why? 

Because the programmers’ 
workstation is not down while 
programs are compiling or down¬ 
loading. 

Coding continues without 
interruptions. 

You may be able to eliminate 
application backlog without adding 
programmers. But, it is comforting 
to know programmers can be added 
without the expense of another host. 
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A substantial increase in the 
number of on-line programmers 
is possible with m3278/SPF. 

The number of on-line pro¬ 
grammers is doubled with m3278/ 
SPF™when only 40% of the program¬ 
ming effort is in Edit/Browse mode. 
But, when 90% of the effort is Edit/ 
Browse, a whopping 7 to 1 increase 
of on-line programmers is realized. 

With m3278/SPFriBM PC users 
are directly on-line with the host 
computer via direct (coax) link at 
channel transfer rates. 

Including, uploading and down¬ 
loading programs or datasets. Attain¬ 
ing dataset listings as well as creating 
local new files or editing pre¬ 
existing ones. 

\bur IBM PC is a distributed 
SPF workstation allowing 
simultaneous local and remote 
SPF software. 

Microcomputer uses are unpar¬ 
alleled when m3278/SPF operates 
under PC-DOS. 

In addition, a multitask version 
of m3278/SPF is available for con¬ 
current CP/M-86 users. 

Users can perform several tasks 
at one time by swapping between 
functions and programs instantly. 

For example, editing, compiling, 
and transferring can be performed 
simultaneously. 

m3278/SPF emulates the 3278 
terminal, yet surpasses its capabil¬ 
ities. 

No time lost re-educating 
programmers. 

With m3278/SPF™ experienced 
programmers can quickly and 
easily recognize the SPF emulation 


characteristics and operate more 
efficiently. 

Overloading eliminated. 

By performing editing functions 
locally, problems related to main¬ 
frame overloading are eliminated. 

Mainframe datasets or source 
programs can be brought down to 
the microcomputer. Using the same 
mainframe software in an off-line 
fashion, datasets can be modified 
and returned to the mainframe. 

No overload. No downtime. 

No trouble. 

How you can cut mainframe 
application software 
development backlog. 

m3278/SPF™is announced for 
the IBM Personal Computer* and all 
IBM board compatible 16-bit micro¬ 
computers. 

To find out how m3278/SPF ,M 
can help turn the 3}4-year wait into a 
tolerable number, contact us today 


EDIT - SYSTEST.TST - 81.02 - — COLUMNS 001 H 

COMMAND INPUT :::> SCROLL HAl 

088011 RESERUE 10 ALTERNATE AREAS. 

000012 DATA DIUISION. 

000813 FILE SELECTION. 

000014 FD IS-FILE 

008015 BLOCK CONTAINS 5 RECORDS 

00001b RECORDING MODE IS F 

00001V LABEL RECORDS ARE STANDARD 

--- .icro/SPF PRIMARY OPTION MENU — - 

SELECT OPTION t:> _ 

, USERID PHASE 

0 SPF PARMS - SPECIFY »icro/SPF PARAMETERS TIME 02: bb 

1 BROWSE - DISPLAY SOURCE DATA TERMIHAL I IlM P. 

2 EDIT - CREATE OR CHANGE SOURCE DATA PF KEYS 12 

3 UTILITIES - PERFORM aicro/SPF UTILITY FUNCTIONS 

T TUTORIAL DISPLAY INFORMATION ABOUT .nicro-'SPF 
X EXIT - TERMINATE THE »icro/SPF SESSION 

PRESS END KEY TO TERMINATE nicro/SPF 


Mainframe Software for Micros 

PHASER SYSTEMS, INC., 24 CALIFORNIA ST, SAN FRANCISCO, CA 94111 • 415^34-3990 


PC-DOS, IBM and 3278 are registered trademarks of International Business Machines Company. CP/M is a registered trademark of Digital Research, Inc. PCOX is a trademark of CXI. m3278/SPF is a trademark of Phaser Systems, Inc. 
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ing technique mentioned above. Even 
some manufacturers whose products 
have traditionally been unprotected 
are now rumored to be considering 
protection. A number of firms are 
springing up to provide protection 
services (see Frank, "Software Pira¬ 
cy," Tech Journal, February, 1984.) 

The reason for this is quite sim¬ 
ple. There are now several million 
small computers installed, with sev¬ 
eral times that many to be installed 
over the next few years. Annual 
losses (that is, potential sales) to soft¬ 
ware vendors are currently estimated 
in the tens of millions of dollars, 
with estimates of future losses run¬ 
ning in the hundreds of millions, 
perhaps even a billion. Software ven¬ 
dors can no more tolerate that kind 
of hole in their long-term cash flow 
than can any other manufacturer. 

Stalemate. Or is it? 

A Couple Of Suggestions 

A little bit of hardware could go a 
long way toward solving this prob¬ 
lem. The first possibility is a hard¬ 
ware key that comes with the soft¬ 
ware. The program would refuse to 
run without the key inserted. The 
software diskettes can be completely 
in the clear. The program can run on 
whatever computer system happens 
to have the key (i.e., the key travels 
with the software). 

This solution allows the manu¬ 
facturer to force the purchaser to buy 
an appropriate number of keys. Such 
a purchase is more typical of pur¬ 
chasing in larger organizations, any¬ 
way. For example, a 20-person depart¬ 
ment would probably buy three, not 
twenty, subscriptions to PC Maga¬ 
zine. The three copies can be shared, 
and if they are not enough, more 
subscriptions can be ordered. 

A number of companies now of¬ 
fer software this way. Ferox Micro¬ 
systems originally offered Micro 
DSS/F with a key that plugged into 
the cassette port, a brilliant solution 
that the XT made obsolete. Sensor 
Based Systems delivers METAFILE 
with a key that inserts between the 


serial port and serial cable, passing 
data freely when the METAFILE pro¬ 
gram is not active. 

The big problem with this solu¬ 
tion is that each package must come 
with its own key, and the purchaser 
must switch keys when switching 
programs. This is clearly more an¬ 
noying than switching diskettes. 

Another solution, one that has 
been used in the mainframe commu¬ 
nity for years, is a built-in hardware 
serial number identifying a specific 
PC. Software could refuse to operate 
except on its "own" machine. 

The nice thing about this solu¬ 
tion is that all machines from a man¬ 
ufacturer can be built with a unique 
identifier (the manufacturer numbers 
the things anyway), and all machines 
thus arrive with the feature built in. 
Older machines might be retrofitted 
with the new device; numbers could 
still be unique. Better yet, software 
developers would know that the de¬ 
vice on all machines was the same, 
which would reduce their configura¬ 
tion-management problem. 

The problem with this solution 
is that a purchased piece of software 
must be fitted to a particular ma¬ 
chine before it can be used, and spe¬ 
cial arrangements must be made 
with dealers for demonstration 
copies. The unlocking process re¬ 
quires both a call to the software 
manufacturer (maybe over modem) 
to give them the serial number of 
the purchaser's system and a soft¬ 
ware process that actually accom¬ 
plishes the unlocking process. 

The only other thing needed is a 
way for the program to securely store 
the information about the serial 
number. If this information is easy to 
get at, modifying a copy of the soft¬ 
ware for a new machine becomes 
easy. That means multiple encodings 
must be used, and the encoding 
scheme must be protected at all costs. 
For example, a code in the beginning 
of a file gives the random position 
within the file where an encoded 
version of the serial number is 
stored. Also, the decoding scheme 


must be carefully buried in the de¬ 
livered software to prevent simple re¬ 
verse engineering. 

To allow the same flexibility as 
can be attained with software keys, 
and to allow effective service, the 
serial number must be detachable. 
The bigger problem is clearly service; 
people tend today to swap in an old, 
broken part for a new one. If the 
part happens to contain the serial- 
number device, the purchaser's soft¬ 
ware will not operate with the new 
machine. This problem might be 
overcome by algorithms that allow 
the software to be refitted to a new 
or repaired machine, but it is some¬ 
thing all parties must consider. 

The serial-number solution offers 
the maximum convenience to the us¬ 
ers of media other than flexible disk¬ 
ettes. It costs the purchaser a little 
extra in the initial hardware buy, 
but nothing thereafter. The cost to 
the software manufacturer for the 
extra steps and personnel needed to 
implement such a method should be 
far less than the claimed lost reve¬ 
nues. The protection afforded should 
foil all but the most expert thieves 
and should stop casual reproduction. 


Listing Diskettes 

Readers of PC Tech Journal who 
don't relish the task of typing in long 
listings from the articles we publish 
will be pleased to learn of a new ser¬ 
vice we are offering. PC Tech Journal 
Listing Diskettes are, obviously, dis¬ 
kettes, and they will carry the pro¬ 
gram listings that appear in print in 
the magazine. The first such diskette 
will carry listings from our first 
three issues, and the second diskette 
will cover issues four, five, and six. 
Thereafter, the diskettes will be pub¬ 
lished on a bimonthly basis and will 
include listings for two issues. Infor¬ 
mation on pricing and ordering can 
be found in our ad on page 147. Our 
hope is the Listing Diskettes will 
prove to be useful extensions to PC 
Tech Journal, leaving readers more 
time for other, more productive uses 
of their time with the PC. L m ™l 
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Fill in your IBM micro/mainframe 
communications picture. 



Choose AST products 
— by the numbers. 

These AST communications packages 

are currently available: 

1. AST-SNA™ emulates a 3274/3276 
controller and 3278 or 3279 display 
terminal using SDLC protocol. 

2. AST-BSC™ emulates 2770 batch 

RJE and remote 3270 display terminals 
using 3270 Bisync protocol. 

3. AST-PCOX™ allows your PC to connect 
to an IBM 3274/3276 cluster con¬ 
troller via coax cable and emulates 

a 3278 or 3279 display terminal. 

4. AST-3780™ emulates 2770, 2780, 

3741, and 3780 RJE workstations using 
Bisync protocol. 

5. AST-5251™ emulates a 5251 Model 12 
remote workstation connected to an 
IBM System 34,36 or 38. 

6. PCnet™ is the first Local Area Network 
designed specifically for the IBM PC 
or XT and the PC-DOS 1.1 or 2.0 
operating system. 

7. CC-232™ is a user-programmable 
dual-port card capable of commu¬ 
nicating in Async, Bisync, SDLC, or 
HDLC protocols. 

CIRCLE NO. 109 ON READER SERVICE CARD 


Discover how well AST can fill in your 
micro/mainframe communications 
picture. For descriptive^^j|^^ 
data sheets, write or 
call: AST Research J3 ki 

Inc., 2121 Alton Ave., fl| 

Irvine, CA 92714. V WA 
(714) 863-1333. 

TWX: 295370ASTRUR 


AST Research, the leader in IBM PC 
enhancement products, brightens your 
micro/mainframe communications pic¬ 
ture with a full palette of economical, 
integrated hardware/software master¬ 
pieces. With AST Products, you can 
emulate IBM terminals or create 
PC-based Local Area Networks. 

AST improves your office 
operating cost picture. 

AST communications products give your 
IBM PC the flexibility to act as a terminal 
for your host system or as a stand-alone 
computer for smaller tasks. Your PC won’t 
bog down the mainframe with unneces¬ 
sary small jobs and local computing on 
the PC eliminates phone line charges too. 
Get the power of a mainframe when you 
need it and personal computer conveni¬ 
ence right at your fingertips. 

Applications solutions 
that are strokes of genius. 

AST keeps pace with your ever-changing 
applications requirements with reliable, 
high quality, cost effective communica¬ 
tions products. AST products provide 
support for Bisync and SNA/SDLC com¬ 
munications protocols as well as net¬ 
working multiple PC’s for sharing 
resources. * i 


R6S6RRCH INC. 

Number One Add-Ons 
For IBM PC. 


IBM is a registered trademark of International Business Machines 
Corporation. PCnet is a registered trademark of Orchid "technology, 
Inc. AST-3780 is a product developed by AST Research, Inc., and 
Wilmot Systems, Ino. AST-5251 is a product developed by AST 
Research, Inc., and Software Systems, Inc., of Jefferson Qty, MO. 
PCOX is a product developed by CXI Inc. 

















TEC MAR’S AFFORDABLE 
INDUSTRIAL/SCIENTIFIC LINE 
FOR THE IBM PC 


CONFIDENCE IS NO EXTRA CHARGE. 


COMPATIBLE 

All TECMAR products are designed 
to be fully compatible with each 
other and the IBM PC for smooth, 
trouble-free performance in your 
system. 

SUPPORTABLE 

Our philosophy of total support adds 
uncommon value to your TECMAR 
products. All TECMAR boards feature 
a one-year warranty, with guaranteed 
72-hour maximum repair turnaround 
on all standard products. Replace¬ 
ment loaner units are available. 
Thorough and straightforward docu¬ 
mentation comes with each unit. Our 
customer service staff is available to 
answer questions or solve your 
problems. 

EXPANDABLE 

Our products allow easy expand¬ 
ability, so your system capabilities 
can grow with your needs. 

There's more! TECMAR's broad line 
of compatible IBM PC Industrial/ 
Scientific products includes: 

• High Resolution Graphics 

• 5 ] A" and 8" Floppy Disc Controller 

• Video Digitizer 

• Video Cassette Recorder Controller 

• Speech Synthesizer 

• Voice Recognition 

• D/A Converter 

• Stepper Motor Controller 

• EPROM or EEPROM Programmer/ 
Reader 

• Static RAM/ROM 

• CMOS Memory 


Cali or write for 
the latest catalog 
of PC-MATE 
peripherals from 
TECMAR. Updated 
continuously as 
new products 
come on-line. 
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We are proud to offer the largest line of options available anywhere for 
the IBM Personal Computer. All Tecmar products are designed with 
advanced technology as it becomes available. We add new products 
monthly, like the PC-MATE removable Cartridge Winchester drive. TECMAR 
offers complete reliability and backs it up with support. 

PERSONAL COMPUTER PRODUCTS DIVISION 
6225 Cochran Road 
Cleveland, Ohio 44139 
Phone: 216-349-0600/Telex: 466692 
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IEEE488 INTERFACE $395 

plus SOFTWARE $95 

Board implements IEEE488 industry standard to 
enable PC to operate as system 5 controller or 
as an addressed talker listener. Has DMA and 
interrupt capabilities. Available library of 
machine-language subroutines called from 
BASIC or FORTRAN for data transactions with 

GPIB. Order *20030 INTERFACE, *30030 
SOFTWARE. 


M 

LAB MASTER™ $995 

A sophisticated system that includes 16 
! channels of 12-bit A/D with a 30KHz conversion 
rate, two channels of 12-bit D A, five timer 
counters, and three 8-bit parallel ports. Options 
include programmable gain up to 1000,14- 
and 16-bit accuracy, 40 and 100 KHz con¬ 
version, up to 256 channels. Order *20009. 
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LAB TENDER™ $495 

An economical and versatile system designed 
for data acquisition and control applications, 
with 32 channels of 8-bit A/D conversion, 16 
channels of 8-bit D/A conversion, five timers, 
and three 8-bit parallel ports. Order *20028- 

■ 
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BASE BOARD™ $345 

Digital Input/Digital Output board with four 
sections of 24 DI/DO lines. Each section can 
be used as a stand-alone DI/DO interface or 
with a daughter board for prototyping or 
specific functions such as opto-isolated input 
or opto-isolated output. Order *20025. 







PC MATE" 

SOLUTION-ORIENTED 

DESIGN 

WITH THE USER IN MIND 

A FULL LINE OF PROBLEM SOLVERS 



TEGVMR - THE ONLY NAME YOU NEED TO KNOW 
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2201 Lively Blvd. • Elk Grove Village, IL 60007 
(312)364-1180 TLX: 25-4786 

REGIONAL OFFICES: Southern Calif. (714) 662-3949 • Texas (817) 498-2334 

Northern Calif. (408) 370-9370 • Denver (303) 794-1497 


Plug compatible with standard 5V4" drives, but occupying just 
one-halt the space, these Amdisk-V minifloppy disk drives are 
engineered for solid performance and reliability ... and 
they're available now! 

OEM pricing available. 

Just circle the reader service number for complete 
specifications. 
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:all 800-323-3629 today. 

Mease send me the following: 

] Set(s) of documentation, including 
ADBS III manual and Data Base Primer 
nd Guide for $90.00 each plus $10.00 
hipping and handling per set.* (Regular 
irice is $100.00) 

] Set(s) of “How to Evaluate and Select 
DBMS” for $5.00 plus $1.00 shipping 
nd handling.* 

] Professional Training Course Information. 
] Please have a MDBS/ Application 
Jevelopment Products Account 
Representative contact me. 


□ MDBS III information. 

♦Prices subject to change without notice. 
Illinois residents please add 6% sales tax. 

Name- 

Company- 

Address- 

City - 

State _ Zip- 


Phone ( )- 

We accept VISA and MASTERCARD 


Card No. - 

Expiration Date 
Bank No. if MC 
Signature- 


Micro Data Base Systems, Inc. 
Application Development 
Products 

85 W. Algonquin Road-Suite 400 
Arlington Heights, IL 60005 

MDBS III. Knowledge Man and SCREEN MASTER are trademarks 
of Micro Data Base Systems. Inc.; PCDOS. and PC/XT are 
trademarks of IBM.; MSDOS is a trademark of MICROSOFT.; 
CP/M-86 and MP/M-86 are trademarks of Digital Research. 


of us, you bought 
your IBM PC/XT to 
perform a few simple 
functions. But with the 
right software, the PC can 
do much more. 


Mainframe-quality solutions 
for your PC 

With MDBS III and your PC, you 
can build mainframe-quality 
application systems. Integrated 
accounting systems. Order entry. 

MRP. Job costing. Library 
management. Banking. Logistics. 

To name a few. 

MDBS III is the most advanced data 
base management system running 
under PCDOS, MSDOS, CP/M-86 
and MP/M-86. In fact, many have 
said it’s the only authentic DBMS 
available on 8 and 16 bit 
microcomputers. MDBS III provides 
many facilities otherwise available 
only on mainframe DBMSs. 

MDBS III allows application 
developers to define data base 
structures in the most natural and 
logical way, without resorting to 
redundancy to describe data 
relationships. Its truly innovative data 
structuring capabilities surpass but 
also accommodate the older 
relational, hierarchical and 
CODASYL-network architectures. 
That means power for your PC and 
flexibility for you. 

How to get the most from 
your PC 

Get MDBS III and get more of what 


you need to get the results you 
demand: 

• Post-relational, extended network 
modeling of real-world data 
relationships for truly integrated 
application systems 

• English-like non-procedural query 
language for spur of the moment 
questions 

• Report generator for quickly 
specifying customized reports 

• Automatic guarantees of data and 
relationship integrity 

• Recovery and restart capabilities for 
physical data protection 

• Active and passive locking down to 
the record level, supporting up to 127 
simultaneous users 

• Redundancy and chaining 
eliminated, plus full data compression 
for optimum efficiency 

• Data independence for easy 
maintenance 

• Compatibility with all major 
programming languages for flexibility 
and convenience 

• Encryption and access protection 
down to the field level for 

unparalleled data security 

• Fine-tuning features for optimizing 
performance 

• Compatibility with SCREEN 
MASTER, the PCs most 

comprehensive screen management 
system 

• Interface to KnowledgeMan, the 
first system to integrate third 
generation spreadsheet and relational 
data management 

So if you want to improve your 
productivity and your PC’s 
capabilities, get MDBS III. 
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Letters to the Editor 


C Hunt 


Bill Hunt has been providing a valu¬ 
able service to those of us, familiar 
with FORTRAN and BASIC, current¬ 
ly trying to introduce ourselves to C. 
(PC TECH JOURNAL , "C and the 
PC, Part 1," Nov/Dec 1983 and "C 
and the PC, Part 2," Jan 1984.) We 
now have a good basis for selecting a 
C compiler. An additional service to 
us working programers would be to 
acquaint us with how to access what 
must be a very large foundation of 
UNIX-based public domain C pro¬ 
grams. Bell Laboratories and universi¬ 
ties like the University of California 
at Berkeley must have developed 
hundreds of useful C utilities and ap¬ 
plications that are available free or 
for nominal fees. There must also be 
user groups dedicated to implementa¬ 
tion of C on the PC, which we might 
join in order to share our program¬ 
ming efforts and stop reinventing the 
wheel. I for one would appreciate 
any help you can offer introducing 
us to these sources. 

Alan Hoshor 
Escondido, CA 

Bill Hunt replies: It is a fact of life 
that most software is written for 
money, not love. Most public domain 
software consists of small utility pro¬ 
grams written in a month of evening 
and weekend work. Few people can 
spend months of full-time work pro¬ 
ducing a useful application program 
for free. Much of the available free 
UNIX software is not equal to com¬ 
mercial software products. 

At present I am working on a 
book about tools programs in C. It 
contains listings of programs ready to 
compile and execute on the IBM PC. 
The programs include file dump utili¬ 


ties, sorting programs, keyed file ac¬ 
cess, and terminal emulation pro¬ 
grams. Since I get paid for my efforts, 
I can afford to spend time making C 
programs available. 

There are quite a few software li¬ 
brary products that can make the job 
of programming in C easier. Graph¬ 
ics, keyed file access, screen manage¬ 
ment, and access to PC-DOS and 
BIOS services are some of the func¬ 
tions offered by available products. 
The C-Food Smorgasbord product re¬ 
viewed in Nov/Dec was one such 
product, and I will be reviewing sev¬ 
eral more in an upcoming issue. 

While these packages cost $100 to 
$400, they can save much more if 
you have a serious application. 

In spite of what I have just said, 
there are some leads I can provide on 
free C (and UNIX) software: the Au¬ 
gust 1983 issue of BYTE magazine has 
lots of material on C. The article on 
pages 212-213 discusses UNIX and C 
resources. Three UNIX user groups 
are listed in that article. 

The C Users Group (P.O Box 
287, Yates Center, KS 66783) has a 
catalog of public domain software 
available for $12 per disk. In the past, 
the programs were designed for the 
CP/M-80 environment, but they are 
starting to offer software that works 
on the IBM PC under PC-DOS. 

Dr. Dobbs Journal publishes 
source listings of C programs—mostly 
editors and utility programs. 

Some libraries of public domain 
CP/M software contain source list¬ 
ings of C programs (the source files 
would have be be moved from the 
CP/M format disks to IBM PC disks). 

Bill Hunt 
Walnut Creek, CA 


Malfunction 


I would like to commend you on the 
excellent review of multifunction 
boards for the PC included in the 
January issue of PC TECH JOUR¬ 
NAL. 

However, I would like to point 
out a correction to the review of the 
IDEAssociates IDEAboard. Contrary 
to the information in the article, 
Printer Spooler and RAM floppy 
electronic disk software are included 
with our product at no extra charge. 
Chapters in the documentation ad¬ 
dress these two programs. 

Nora Feldman 
Marketing Support Manager 
IDEAssociates, Inc. 

Bedford, MA 


DOS 2.0, Undocumented 


Just a quick note to tell you of a very 
useful, undocumented feature of PC 
DOS 2.0 that I discovered while look¬ 
ing in IBMBIO.COM. If you say 

S WITCH AR = — 

in CONFIG.SYS, command syntax 
becomes UNIX-compatible in the 
sense that directory names are sepa¬ 
rated by not "/". I am a regu¬ 
lar UNIX user, and this removes a 
major complaint I had about DOS 
2.0. Before, I always typed those in¬ 
correctly, sometimes with bad re¬ 
sults. I wish they had documented it 
in the manual. More exactly, DOS 
apparently consistently recognizes 
as well as "\" or a directory separa¬ 
tor, but it is usually hidden because 
COMMAND.COM takes "/" or the 
switch character. 

J. Eric Roskos 
Nashville, TN 
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HOWTO 

GET AN 

IBM PC 
FOR JUST 
< 1995 . 



The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus® 1-2-3™ and Wordstar.® It has a full 83 key 
keyboard just like an IBM. Disk drives like an IBM. And 
a bright 80 x 25 character screen just like an IBM. 

But it’s not just the Chameleon’s similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 


lets you run any of the 
thousands of CP/M-80® programs available. It comes 
complete with two of the best programs around, 
Perfect Writer™ and Perfect Calc.™ It’s portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you’ve been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 


BUY A CHAMELEON. 


The Chameleon by 



SEEQUA 

COMPUTER 

CORPORATION 

8305 Telegraph Road 
Odenton, MD 21113 
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For the location of the Seequa dealer nearest you, 
call (800) 638-6066 or (301) 672-3600. 




PCnetPLUS Diskless Board 
from 


Go with Floppyless PCs 


Integrating the leading low cost network, 
PCnet:™ with on-board firmware 


Imagine the savings of not having floppy drives, a 
floppy controller and expensive diskettes at your 
IBM PCs and compatibles while still maintaining 
full PC capability. Only Orchids PCnetPLUS 
Diskless provides the savings and the many 
benefits of a floppyless system. 

BENEFITS OF A Ease of Operation—Automatic booting from 
A FLOPPYLESS the PCnet Server, the hard disk unit of the 
PCnet SYSTEM: network (i.e. IBM-XT). 

A Increased Security—Eliminates the loss of 
proprietary data and software through the 
absence of local floppies. 

A Increased Efficiency—Elimination of floppy 
clutter and related diskette maintenance. 



A Significant Savings—The elimination of 
diskettes, floppy disk drives and their 
controller more than offsets the cost of 
a PCnetPLUS Diskless adapter card. 


PCnet Diskless Boot ROM 


IBM-XT/PC: Trademark of IBM Corp. 

PCnet & PCnetPLUS: Trademarks of Orchid Technology. 
All specifications are subject to change without notice. 


ORCHID 

ORCHID TECHNOLOGY, INC. 
47790 Westinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 


AND... PCnetPLUS Diskless includes all the 
features of PCnet, the leading low cost Local 
Area Network for IBM-XT/PC and compatibles. 
Diskless capability is also available on Orchid's 
PCnetPlus Multifunction Board. 





PCnetPLUS Multifunction Board 
from 


Go with Expandability 


Integrating the leading low cost network, 
PCnet™ with the most popular add-on board 


▲ PCnet Interface—The leading Local Area Network for the 
IBM-XT/PC™ and compatibles. 

A PCnet Software—Allows PCs to share data, disks, printers, etc. 

A RAM Expansion Sockets—Up to 256 K of memory. 

A PCnet RAM Drive—High speed disk emulator software. 

A PCnet SPOOL—Print Spooler software. 

A EPROM Socket—For ORCHID supplied floppyless PCnet capability. 
A Serial Port*—COMl: or COM2: 

A Parallel Port*—LPTl: or LPT2: 

A Clock/Calendar*—With battery back-up and software. 



‘Daughter board functions 


Take a careful look 
at a typical PC 
configuration and see 
for yourself why you need the 
PCnet PLUS Multifunction Card. 


Slot 3 
Floppy 
Controller 


PCnet Diskless Boot ROM 


Slot 2 
PCnet 
Interface 


Saves 2 Card Slots 


ORCHID 


ORCHID TECHNOLOGY, INC. 
47790 Westinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 


IBM-XT/PC: Trademark of IBM Corp. 
PCnet & PCnetPLUS: Trademarks of Orchid Technology. 
All specifications are subject to change without notice. 
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OPTIMIZING C86™ 
controls Charlie... 

Like a Puppet 
on a String! 

Serious programmers can use 
Optimizing C86 to control the 
IBM PC and other 
MS-DOS/PC-DOS computers. 

Features include: 

• A Full and Standard implementation of the 
C language balancing tight control of the 
machine with the productivity and portability 
of a high level and standard language. 

• Hardware and operating system interfaces 

for: graphics, interrupt control, 8087 use, I/O 
ports, real time applications and for producing 
ROMS. 



• Use of the standard MS-DOS Linker and a com¬ 
piler option to produce MASM Assembler output. 
Helps integrate with MASM and other standard 
languages like MS FORTRAN and PASCAL. 

• A rich set of libraries that includes source for 
K&R functions, extras for string handling, 
graphics, sorting, floating point (8087 and 
8086/88), “Large” model memory use (1,000K 
RAM), “Small” memory model, MS-DOS 1.1, 
1.25, 2.0, 2. + + . 

• Support for numerous add-on libraries in¬ 
cluding: HALO Graphics, C Tools for fundamen¬ 
tals in many areas, PHACT for ISAM file 
management and numerous others. Ask for a 
list. 


Pull Charlie’s strings with our fast, complete, 
proven, reliable C Compiler—the leading compiler 
for serious programmers of MS-DOS and CPM-86 
systems. 



Computer Innovations 
980 Shrewsbury Avenue 
Suite J-509 

Tinton Falls, N.J. 07724 
(201) 542-5920 


“They Say It All... 
We Do It All )' 1 

Visa and MasterCard accepted. 


C86 is a trademark of Computer Innovations, Inc. CPM-86 and MPM-86 are trademarks 

of Digital Research. MS-DOS is a trademark of Microsoft. PC-DOS is a trademark of In¬ 
ternational Business Machines. 


Letters 


Inside "Inside 

MICROSOFT BASIC" 


Queries from readers caused us to dis¬ 
cover several bugs in the listings for 
the article, "Inside Microsoft BASIC," 
by Robert Metzger in our Nov/Dec is¬ 
sue. In Listing 4, line 30, the closing 
quote was missing. There should be 
40 spaces between the starting and 
ending quotes. What follows are cor¬ 
rections to the bugs in Listing 5: 

—WF 


290 INPUT “File name";X$ : 

OPEN XS AS #1 LEN=128 : 

FIELD #1, 128 AS BB$ : C=129 
.TOO DIM S$[2000] ,P[2000] 'low memory? 

1060 GOSUB 1520 : B=A : GOSUB 1520 : 

IF A=0 AND B=0 THEN EF=1 : RETURN 
1065 GOSUB 1520 : B=A : 

GOSUB 1520 : L=B+256*A 
1270 IF I<J THEN SWAP S$[I],S$[J] : 

SWAP PCI],P[J] 

1275 IF I<J THEN 1250 

1280 SWAP S$CI] ,S$[H] : SWAP P[I],P[H] 

1290 IF (I-L)<(H-I)THEN 1320 

1530 IF C<129 THEN 1560 'more chars? 

1540 PS=BS ' save buffer 
1550 GET #1 : B$ = BBS : C=1 
1560 CS=MIDS(BS,C,1) : A=ASC(CS) : C=C+1 
1570 IF SW=0 AND A=255 THEN SW=1 : A=0 
1580 RETURN 

1640 IF C=1 THEN B$=PS : C=128 ELSE C=C-1 


Bert to Beta 


The Tech Notebook, "Nested Batch 
Files" (Nov/Dec, 1983) evidently has 
a misprint. The commands in 
ALPHA.BAT call for DOS to copy 
FILE1 to FILE2, then execute 
BETA.BAT. However, the batch file 
name called from ALPHA.BAT was 
printed as "bert". 

Paul Hu 
Atlanta, GA 

There was indeed a typo ; all berts 
should be betas. 

—WF 
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COHERENT™ IS SUPERIOR TO UNIX* 
AND IT’S AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams Company hasn’t just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili¬ 
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It’s available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614 

312/472-6659 
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Williams 

Company 


COHERENT is a trademark of Mark Williams Company. 
*UNIX is as trademark of Bell Laboratories. 



RANDOM RUMORS 
AND GOSSIP 
Tandy (alias Radio Shack) 
is rumored ready to intro¬ 
duce an IBM-PC compatible 
"lap" battery-operated porta¬ 
ble computer. It is expected 
to be made by Kyocera in 
the far east. Kyocera also 
makes the very successful 
Radio Shack 100 portable. 
Apple's new "softcard" for 
the Lisa is expected to allow 
MS-DOS programs to run 
concurrently in one of the 
Lisa's windows. IBM is ex¬ 
pected to start shipping its 
Xenix operating system for 
the CS-9000 system at last; 
the company announced the 
product more than six 
months ago. Look for Key- 
tronic to be the first to an¬ 
nounce a replacement key¬ 
board for the PCjr. The key¬ 
board will have an initial list 
price of $225 and will sell 
for $100 (for orders of 5,000) 
to OEMs developing PCjr 
compatibles. Rumor has it 
that IBM pays $12 for its 
PCjr keyboard unit. There 
are rumors that IBM is 
looking for a fourth personal 
computer manufacturing fa¬ 


cility in the Republic of Kor¬ 
ea. Samsuno Electron¬ 
ics Ltd., which already 
supplies monitors for the PC, 
is the leading contender. In 
the meantime, IBM added 
another 625,000 square feet 
to its facility in Boca Raton, 
Florida-the facility already 
had 3.6 million square feet. 


PC IN THE U.K. 

IBM waited almost a year 
and a half before introducing 
the PC into the European 
and British markets. Until 
last January the only way to 
get a machine in those coun¬ 
tries was to purchase it in 
the U.S. and have it shipped 
over ; of course, the power 
supply then had to be ad¬ 
apted for the different volt¬ 
age and frequency. As a re¬ 
sult of the unavailability of 
the PC, "gray-market" im¬ 
portation developed. Some 
U.K. dealers bought ma¬ 
chines from U.S. dealers, re¬ 
worked the power supplies 
and advertised the machine 
for sale there. This was very 
expensive, but an estimated 


2,000 machines came into 
the U.K. this way. 

By July IBM already 
had 100 dealers carrying the 
machine in the U.K., and 
the gray market had disap¬ 
peared. Today IBM is mar¬ 
keting the machine aggres¬ 
sively both in the U.K. and 
on the continent. It is inter¬ 
esting to note how IBM's 
marketing strategies for Eu¬ 
rope and the U.K. differ 
from those for the U.S. 

First, IBM is not using 
the little tramp in its promo¬ 
tions. Rather, it is using a 
lineup of different characters 
tailored to the different 
countries, all aimed at creat¬ 
ing the image of user friend¬ 
liness. For example, a series 
of full-page ads run in the 
London Telegraph shows a 
grand old dame wearing a 
big hat and beads using a PC. 

Second, the European 
version of the machine has a 
different keyboard as well as 
power supply. The key¬ 
boards are different for dif¬ 
ferent countries. For exam¬ 
ple, the U.K. keyboard has a 
pound-sterling symbol over 
the numeral 3 key. In all, 
eight different keyboards are 


being made. The DOS con¬ 
tains a program that the user 
runs to tell the system 
which keyboard is being 
used. Also, the date that ap¬ 
pears at sign-on time has 
been changed to conform to 
the European style (day/ 
month/year). 

Third, there is only one 
IBM-PC magazine in the 
U.K. compared to over a 
half-dozen here in the U.S. 
And as far as I can deter¬ 
mine there are no IBM-PC 
user groups in operation yet. 
Purchasers are significantly 
different from the U.S. 

There are virtually no sales 
to private individuals,- almost 
all are to large companies 
where the PC is used mainly 
as an intelligent terminal on 
a large mainframe. The lack 
of sales to home users and 
small businesses is no doubt 
attributable to the high cost 
of the machine relative to 
other systems made in the 
U.K. For example, a PC with 
64K RAM, one drive, and a 
monochrome display costs 
about $3,700. Despite this 
cost, however, the PC today 
occupies second place in 
desktop system sales. The 
most popular system is the 
Sirius I—sold in the U.S. as 
the Victor 9000—which was 
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introduced to the U.K. al¬ 
most a year before the PC. 
Ranked third is the Olivetti 
M20. It is interesting to note 
the Apple He is reportedly a 
poor seller in the U.K., the 
Apple III being much more 
popular with business users. 

Lastly, most of the soft¬ 
ware sold for the PC is U.S. 
developed and imported. 
There is typically a six- 
month lag between the intro¬ 
duction of software in the 
U.S. and its introduction in 
the U.K. Anglicized versions 
of word processors such as 
PeachText and EasyWriter 
are the most popular soft¬ 
ware programs,- games have 
the least demand. 


IBM'S PROPRIETARY 
PC OPERATING 
SYSTEM 

IBM is rumored readying a 
proprietary operating system 
for its soon-to-arrive 80286- 
based PC workstations. IBM 
has already proven on its re¬ 
cently introduced 3270/PC 
and 370/XT that it is well 
able to develop its own sys¬ 
tem software and that it is 
not really dependent on Mi¬ 
crosoft for system software. 

Such a move on the part 
of IBM would have the ad¬ 
vantage of excluding compe¬ 
tition from the "office-of-the- 
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future" marketplace that 
IBM is seeking to dominate. 
IBM has a history of thwart¬ 
ing plug-compatible vendors 
via such tactics. A propri¬ 
etary operating system with 
networking to IBM main¬ 
frames could have a devastat¬ 
ing effect on companies such 
as Compaq, Corona, and the 
new imports from the far 
east. Microsoft and Digital 
Research are rumored to be 
aware of this eventuality and 
are said to be working on the 
problem. VisiCorp and Lotus 
are supposedly developing 
their own operating systems 
to overcome this problem. 

There are rumors that 
the IBM proprietary worksta¬ 
tion operating system will 
use windows, and that it will 
allow users to run different 
operating systems, such as 
PC-DOS, CP/M, UNIX, and 
IBM mainframe communica¬ 
tions software, concurrently 
in different windows. IBM 
has already demonstrated 
some windowing capability 
on its recently introduced 
3270 version of the PC. 



GOODBYE PINSTRIPES 

In a recent inteview, Gordon 
Garrett, general manager of 
IBM's Distribution Channels 
Unit, discussed the compa¬ 
ny's new sales strategy. He 
estimated that by 1987 as 
much as 30 percent of IBM's 
domestic revenue (about $11 
billion) would come from ex¬ 
ternal channels rather than 
from IBM salespeople. He 
said that "IBM has an objec¬ 
tive to participate in all sec¬ 
tors of the marketplace" and 
that "the strategy IBM has 
embarked on is to expand 
the marketplace by lowering 
price and as a result lower¬ 
ing the cost." Further, he 
said, "we do not intend to 
lower our margins as a result 
of doing so." 


IBM's pretax margins 
have always been in the area 
of 20 to 25 percent. Thus, as 
IBM has moved into the low- 
margin micro-based systems, 
IBM has been forced both to 
turn away from its tradition¬ 
al internal sales force to ex¬ 
ternal outlets and to increase 


volume in order to maintain 
the company's profit levels. 

IBM expects that the 
greater sales of IBM micros 
will boost sales of main¬ 
frames as well. The more 
IBM workstations and per¬ 
sonal computers that exist, 
the greater the need for 
mainframe computers to link 
them. (IBM traditionally has 
had a 30-percent profit mar¬ 
gin on mainframes.) 


March 1984 
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WE DRESSED IT UP 
NOW YOU CAN TAKE ITANYWHERE. 


Introducing The Office UNIX* 

System for the IBM PC. 

We took the best implementa¬ 
tion of AT&T’s UNIX operating system 
designed especially for the IBM per¬ 
sonal computer- VENIX/86™ Then we 
created an elegant but simple menu 
interface tool to make it more user 
friendly And, finally, we selected top- 
notch applications for decision sup¬ 
port, database management, electronic mail, word 
processing, and more. We call it The Office UNIX 
System. ™ It gives you the most advanced, interactive, 
multi-tasking, multi-user environment available on 
the IBM PC. Let us tell you more. 

Yes. Il's a real UNIX. . 


VENIX/86 is from VenturCom, the leading UNIX 
software development company, which pioneered 
UNIX for microcomputers. They tailored UNIX for the 
IBM PC to optimize memory usage, speed, and system 
reliability The standard distribution includes: four 
editors, a C compiler, BASIC, an assembler, yacc and 
lex. Plus UNIX to UNIX system communications 
(UUCP and CU), document preparation (nroff), a 
spelling checker, a table formatter, a wide range of 
library routines, and more. VenturCom even remem¬ 
bered the UNIX aficionado by including the UC Berke¬ 
ley enhancements vi, termcap, more and the c 
shell. Electronic mail, calendar and reminder func¬ 
tions are, of course, standard. The hard disk can be 
partitioned to permit both UNIX and PC-DOS files. So 
look no further. VENIX/86 is a complete and faithful 
UNIX implementation. 

New for UNIX Users! 

To make The Office UNIX System easy to 
use, add our new Office Menu Tool™ 

It allows you to choose from a set of 
prepared menus or you can make \ % . 

your own. Menus can be constructed 




with multiple levels, each with their 
unique descriptions and help screens. 
That’s not just user friendly, that’s 
UNIX friendly! 

Do we have applications? 

You bet! For word processing, add 
the highly acclaimed The FinalWord ™ 
from Mark of the Unicom. Viewcomp™ 
from Unicorp Software, gives you all the 
features you expect in an electronic 
spreadsheet. Take care of database management needs 
m6\ Leverage™ from Urban Software. Leverage is menu 
driven, has substantial online help screens and can 
generate reports, mailing lists and letters. FUSION? 
a product of Network Research Corp., lets you join the 
Ethernet. '" Naturally, we’ll continue to review and offer 
more applications and UNIX tools. 

Multi-user on the IBM PC. 

Connect two display terminals to your IBM PC 
and have three users share the same PC, disks, and 
printer. This economical yet powerful multi-user sys¬ 
tem offers all the features, storage and convenience 
of a much larger system. Plus you get the benefits of 
IBM and UNIX. 

Start building your Office UNIX System today by 
purchasing VENIX/86. Make it easy to use by adding 
the Office Menu Tool. Then buy the applications best 
suited to your needs. There’s a lot to choose from! 

Now that we’ve dressed it up, you can take 
UNIX and your IBM PC anywhere. Tied together, 
they’re a natural! 

The Office UNIX System is available for 
immediate delivery. Just give us a call or write to: 

Unisource Software Corp. 

71 Bent Street, Department 4103 
Cambridge, MA 02141 
Telex 92-1401/COMPUMART CAM 

( 617 ) 491-1264 
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Getting UNIX Systems 
Down to Business 


‘UNIX is a trademark of Bell Laboratories. 





Only from PC BRAND: A true 


The Juki 6100: 
A daisy wheel printer with 
proportional spacing at an unheard of price. 


The Juki 6100 has a lot of style to make you look your best. Hand¬ 
some letter-quality typing and even proportional spacing for your 
correspondence and presentations. Stylish, perfect, page-by-page 
typing ready for binding. Slick and professional. 

Yet we are offering the Juki 6100 for only $499. This new printer 
has caught on so well that we can lower the price to a level never 
imagined for letter-quality printers! It’s an unbeatable value. Take 
the time to read this ad, and we’ll prove it to you. 

Top performance letter-quality printers have always been expen¬ 
sive. And the lower priced attempts have proved clumsy, noisy, and 
slo-o-o-w. And don’t be fooled by “correspondence quality” claims 
for matrix printers: there is no way around the fact that they pro¬ 
duce characters from dot patterns. Letters and reports just don’t look, 
well, typed. If you want Mly-formed characters, and a true typewrit¬ 
ten look, there is no shortcut. 

Now comes the perfect combination: a low-cost, truly letter-quality 
printer, with a housing that makes it look much more costly—and 
it is even fast! 

We benchmarked the nearest approximations, the Silver-Reed EXP 
550, the Brother HR-1, and the Smith-Corona TP-1. Good products 
all. But then we put the Juki 6100 through its paces against this 
checklist: 

1. Print Quality. This is where it really shines. Our printer 
uses print wheels and ribbons designed not for computer printers, 
but for typewriters —where the standards for “letter quality” are set. 
The printwheels are Triumph-Adler style: true typewriter quality, 
because that’s what they were designed for. What’s more, the printer 
uses IBM’s Selectric 11 typewriter cartridges, so enough said about 


quality of the ink and the print impression. Chances are you already 
stock these cartridges in your supplies cabinet. 

2. Print Speed. Using the standard Shannon test for 
plain text, the Juki does a true 18 characters per second. That ex¬ 
ceeds all three rival printers, and is half again faster that the Smith- 
Corona. But there is more. The Juki designers put in logic-seeking 
bi-directional printing and high speed motion over blank spaces. 
This means that typing speed on typical text is as fast as printers 
with much faster ratings. And there is a built-in, expendable 2,000 
character buffer in the printer to free up your computer even before 
the printing is done. 

3. Noise level . Quiet level is more accurate. The technical 
rating is better than 62 dBA from 1 meter away. If you don’t know 
a dBA from a D&B, it means no raucous clatter to rattle the nerves, 
a big improvement over some printers we listened to. The other three 
are two to eight times noisier. 

4. Reliability. The engineers know what an MTBF of 
2500 hours at 25% duty means. More meaningful for most of us: 
there are very few moving parts. Other printers employ a complex 
system of electric motors, wires pullies, and springs. Not only do 
they break down, they also go out of adjustment. But the Juki uses 
a far more elegant design: the printhead glides across a rail by mag¬ 
netic traction. That’s all there is to it. If you look inside, you will 
see a startling simplicity. 

5. Warranty. We give you a full 90 days limited warranty 
which covers parts and labor, but we don’t think you’ll be testing 
this part of our offer. Still, it’s nice to know it’s there. It means you 
really cannot go wrong by ordering this printer to put it through 
its paces. 


IBM and Selectric II are trademarks of IBM Corp. Triumph-Adler is a trademark of TriumphAdler North America. 
Centronics is a trademark of Centronics Data Computer Corp. Diablo is a trademark of Xerox Corp. 


letter-quality printer lor $499! 

■ ^ ® Shipping and Handling Extra 


6. Versatility. Our printer can print at 10, 12 and 15 
characters per inch and also take proportional spaced wheels for 
that extra touch of class. We also have an economical and reliable 
bi-directional forms tractor as an option, if you want to handle con¬ 
tinuous stationery. 

We supply a 100-character Courier 10-pitch (characters per inch) 
printwheel with the full ASCII character set and extra word process¬ 
ing symbols. The other three printers can’t match that: Smith-Corona 
has only 88. 

7. Physical Specifications. 


Print Speed: 
Daisywheel: 

Printing Characters: 
Printed Line Length: 


Horizontal Resolution: 
Vertical Resolution: 
Platen Size: 

Ribbon: 

Interface: 

Power Consumption: 
Dimensions: 

Weight: 

Environment: 

MTBF: 

MTTR: 

Noise: 

Buffer Memory Size: 
Options: 


18 characters/second 

Triumph-Adler compatible. Drops into place 
100 per wheel 

110 characters under 10 pitch 

132 characters under 12 pitch 

165 characters under 15 pitch 

82 to 220 characters under proportional spacing mode 

1/120 inch minimum 

1/48 inch (1/96 inch possible by using escape sequence) 
13 inches (Printing line 11 inches) 

IBM82 Compatible multi-strike or single strike (Selectric II) 
Centronics parallel. Diablo® software compatible. 

40 W idling, average 80 W printing 
Width: 20.5", Depth: 17.9", Height: 5.9" 

31 lbs. 

Ambient Temperature: 41 0 to 95° Farenheit 
Relative Humidity: 30% to 85% 

2,500 hours at 25% duty 
15 minutes 

Less than 62 dBA at 1 meter distance 
2K bytes installed, expandable to 8K. 

Bi-Directional Forms Tractor, $129.00 


8. Ease of Installation and Use. The Juki is m - 

ly compatible with your IBM PC or XT. Just plug it into the parallel 
printer port. And it works with the top-selling software products: 
the Juki follows standard Diablo® protocols. 

• It’£ exasperating to be all set to go—but no ribbon. So we give 
you a ribbon. Loading is clean and simple—it’s an IBM Selectric 
style cartridge, remember. 

• We also give you a printwheel: a courier 10 (characters to the 
inch), the most popular typeface. The fun comes in loading it: just 
pull back a lever, and drop it in. No cover or ribbon removal, no 
inky fingers. No figuring out why it doesn’t attach. It drops into 
a recess and the printer engages it entirely on its own! 

9. Price. We have already covered this point. At $499, there 
is nothing to compare to. 

Call us right now. Use our 800 number. Charge your purchase 
to MasterCard or Visa. Or send your payment or credit card infor¬ 
mation to the address at right. Here is what to ask for: 

Product Code Price 
Juki 6100 Printer J6100 $499 

6-Foot Cable (optional): 

Juki 6100 to IBM PC or XT J6110 $ 29 

Bi-Directional Forms Tractor (optional): J6150 $129 

PC Brand has printwheels and ribbons for the Juki 6100, and a range of 
personal computer supplies. Ask for our catalog. Prices and specifications 
are subject to change without notice. 


1-800-PC BRAND 

That’s 1-(800) 722-7263. 

In New York State, call (212) 858-0683. 

P.O. BOX C-773 
DEPT 3-B 
PRATT STATION 
BROOKLYN, N.Y. 11205-9916 

(PC BRRHD ) 



Above: Easily accessed controls are on the front panel. The 
printhead, ribbon, and printwheel are mounted as a single 
mechanism. Below: The printwheel simply drops into place; 
the printer engages it automatically! 
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GO GO GO MARU! 

The PC is sold in Japan via 
Computerland stores. The 
sales are so minimal that the 
system is effectively a non¬ 
entity; it is bought mostly by 
foreigners. Fear not! IBM, in 
its infinite wisdom (witness 
Apple, DEC, et al.) has intro¬ 
duced a desktop system cus- 
tomed for the Japanese mar¬ 
ket, and it has taken off like 
a skyrocket. Called the 5550 


(the Japanese have 
nicknamed it "Go Go 
Go Mam!"), it looks very 
similar to the PC and is the 
first personal computer to 
gain any acceptance in Ja¬ 
pan's business community. 
Until now, virtually all the 
personal computers sold in 
Japan were aimed at hob¬ 
byists, engineers, or scien¬ 
tists. They either played 
games or ran CP/M. 

To develop this system, 
IBM went to Matsushita 
(whose subsidiaries are Pana¬ 
sonic, Technics, and Nation¬ 
al) and asked it to design and 
produce a version of the PC 
tailored to the Japanese mar¬ 


ket. The 
most difficult 
problem was de¬ 
signing a low-cost 
word processor capable of 
generating and accessing the 
8 to 9,000 Kanji characters 
used in Japanese text. Matsu¬ 
shita devised a word proces¬ 
sor that allows the user to 
enter the sound of the word 
using a Japanese phonetic al¬ 


phabet so that the machine 
can select a character based 
on the context. Software was 
also developed for terminal 
emulation to large main¬ 
frames and for local data pro¬ 
cessing. Thus the 5550 is the 
first low-cost desktop ma¬ 
chine to hit Japan which can 
run more than one applica¬ 
tion. Hence its success. 

Further, IBM has chosen 
not to go with the lovable 
Tramp in its advertising, de¬ 
ciding instead to use Tora- 
san, known throughout Ja¬ 
pan as a chump, a perennial 
go-nowhere dressed in a 
blue-serge smoking jacket 
with a matching fedora. 
IBM's marketing is different, 
too. Rather than sell the 
5550 via chains and indepen¬ 
dent dealers, IBM created a 
separate sales company. 



IBM INCREASES 
STAKE IN INTEL 

IBM has increased its stake 
in Intel from 15.2 to 16.28 
percent. Under an agreement 
between the two companies, 
IBM can own up to a maxi¬ 
mum of 30 percent of Intel. 
This latest increase is esti¬ 
mated to have cost IBM 
about $83 million. 



QUOTATION OF THE 
MONTH 

John Sculley, president of 
Apple Computer Corpora¬ 
tion, during a presentation 
given at a meeting of the 
New York Society of Securi¬ 
ty Analysts: "Lisa captured 
corporate America's imagina¬ 
tion, but IBM captured cor¬ 
porate America. The IBM 
XT/370 will ultimately con¬ 
trol corporate America." 
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ES/P. 

It makes 
programmers 

think faster on 
their fingers. 


Computer Aided Programming. 

ES/P is the new program entry system from Bellesoft that enables 
programmers to write 50% faster and 100% better. ES/P has • on-line syntax 
checking • on-line formatting • on-line language help • language oriented 
abbreviations. It automatically warns the user about any unbalanced pair of 
quotes, parentheses, and brackets, saving hours of compiling and debugging 
time. Code is automatically formatted maintaining a consistent standard. 
Complete structures are built with a single keystroke. Menus of correct program 
components are offered on-line. Thousands of keystrokes are saved daily. Other 
features include: split-screen editing of up to 4 files; users may copy, move, and 
delete ranges of code within a file and between 
windows; and ES/P is completely crash resistant. 

There’s never been a better way to write, debug, 
modify and maintain programs. Think fast. Get 
ES/P Pascal and C versions are available for the 
IBM PC. Fortran and Cobol in early 1984. 

Bellesoft, Inc., 2127 Bellevue Way S.E., Bellevue, 

WA 98004. (206) 451-9788. 

CIRCLE NO. 114 ON READER SERVICE CARD 


I Bellesoft, Inc. 

I The first name in 
l programming - productivity. 

. To order, contact: 

I Lifeboat Associates 
I 1651 Third Avenue 



New York, NY 10028 
(212)860-0300 
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Congratulations. We published your program. 


The envelope, please. 

There’s an acceptance letter inside. And a 
check that could have your name on it. (If we 
select your program, that is.) 

But remember. 

We pick our winners carefully. 

Because the software we publish for 
the IBM Personal Computer has to be 
good enough to complement 
IBM Personal Computer hardware. 

(See the box at right.) 

Like our hardware, this software 
should be simple to use. Friendly. 

Fast. And written to help satisfy the 
needs of the individual. 

Our Personal Editor is a perfect 
example. A versatile text file editor, 
it not only helps the user save time, 
but lets him easily self-tailor a task 
with definable function keys. And 
it sets a standard of excellence. 

Of course, every person will use the 
IBM Personal Computer differently. 
That’s why we plan on publishing 
many different programs. 

Entertainment programs. 

And educational programs. And 
business programs. And 
personal productivity 


programs. And graphics. And games. 

And more. 

We’ll also consider software written by 
programmers ^programmers. For example, 
the BASIC Program Development System, 
Professional Editor and Diskette Librarian 


IBM PERSONAL COMPUTER SPECIFICATIONS 


User Memory 

64K-640K bytes 
Microprocessor 
16-bit, 8088 
Auxiliary Memory 
2 optional internal 
diskette drives, 514" 
160KB/180KB or 
320KB/360KB 
per diskette 
Keyboard 
83 keys, 6 ft. cord 
attaches to 
system unit 
10 function keys 
10-key numeric pad 
Diagnostics 
Power-on self testing 
Parity checking 


Display Screens 

Color or monochrome 
High-resoludon 
80 characters x 25 lines 
Upper and lower case 

Operating Systems 

DOS, UCSD p-System, 
CP/M-86t 

Languages 

BASIC, Pascal, FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

All-points-addressable 
graphics capability 
Bidirectional 
80 characters/second 
18 character styles 
9x9 character matrix 


Permanent Memory 

(ROM) 40K bytes 

Color/Graphics 

Text mode: 

16 colors 

256 characters and 
symbols in ROM 
Graphics mode. 

4-color resoludon: 

320h x 200v 

Black & white resolution: 
640h x 200v 

Simultaneous graphics & 
text capability 
Communications 
RS-232-C interface 
SDLC, Asynchronous, 
Bisynchronous protocols 
Up to 9600 bits per second 



are high-quality, full-function tools that 
were submitted by authors like you and 
subsequently published by us. 

Now you might have the chance to win. 

Who knows? 'feu could open the mailbox 
and find one of the envelopes shown here. 

For information on how to submit your 
program, if completed and running, write: 
IBM Personal Computer External Submissions, 
Dept. 765 PC, Armonk, 

New 5brk 10504. =* 



The IBM Personal Computer 

A tool for modern times 

CIRCLE NO. 152 ON READER SERVICE CARD 


For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890. 







An excerpt on graphics 
from Bluebook of Assembly 
Routines for the IBM PC 

T he advent of personal comput¬ 
ers with color video graphics 
has recently made computer graphics 
a cost-effective alternative to the 
time-consuming and laborious hand¬ 
drawing of pictures. The following 
routines perform fundamental plot¬ 
ting jobs on the IBM PC color graph¬ 
ics screen, including point plotting, 
line drawing, character plotting, and 
area filling. These routines have been 
optimized for speed, register usage, 
and simplicity. Point-plotting and 
line-drawing routines are emphasized. 


The programs are divided into 
primitive and second-level functions. 
The primitive functions discussed in¬ 
clude routines to clear the screen, 
plot a point, plot a point using XOR, 
locate a point, fill a box, and fill a 
box. These routines do not call any 
others; they are used by other rou¬ 
tines for screen access. 

The article covers only one sec¬ 
ond-level function —SETLINE (Draw 
a Line). Second-level functions must 
perform their tasks quickly and so 
should be written in assembly lan¬ 
guage. However, they call upon prim¬ 
itive functions to access the screen. 

The point-plotting routine that 
follows plots about 10,000 points a 
second, more than three times faster 


than the point-plotting routine in the 
IBM ROM BIOS. The line-drawing 
routine (SETLINE) uses BresenhanTs 
algorithm, a popular and fast algo¬ 
rithm. Its critical loop consists of a 
call to the point-plotting routine plus 
a handful of 8088 instructions. Thus, 
optimization of point plotting is the 
dominant factor in optimizing the 
speed of this line-drawing routine, 
which plotted about 8,000 points per 
second. The overhead due to the line¬ 
drawing routine itself can be reduced 
by a factor of two to yield about 
9,000 points per second if self-modify¬ 
ing code is used (see the routine by 
Dan Rollins on pages 75-77 in Doctor 
Dobb's Journal, June, 1983). However, 
self-modifying code is considered poor 
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Christopher L. Morgan 



Using Assembly Language Routines 


A Note from the Waite Group 

This is the first of three articles to be 
excerpted in PC Tech Journal from the 
forthcoming Bluebook of Assembly Rou¬ 
tines for the IBM PC, a Waite Group book 
by Christopher L. Morgan. It contains 
fast, efficient assembly routines for a 
wide variety of applications; the excerpt 
here is part of the chapter on graphics. 
(Morgan is also the author, with Mitch¬ 
ell Waite, of 8086/8088 16-Bit Micropro¬ 
cessor Primer, and Graphics Primer for 
the IBM PC.) The book is part of the New 
American Library series of IBM PC com¬ 
puter-language books issued under the 
Plume/Waite imprint. 

The second excerpt, which will ap¬ 
pear in April, will deal with assembly 
language routines to control the sound 


capabilities of the IBM PC. 

There are many programming situa¬ 
tions that higher-level languages such as 
BASIC and Pascal cannot handle. Some¬ 
times the higher-level language is too 
slow; sometimes it lacks the ability to 
directly access a particular hardware fea¬ 
ture. In these situations assembly lan¬ 
guage is the solution. It is the fastest lan¬ 
guage available on a computer, and it can 
access all of a machine's hardware. 

Of course, not everyone can program 
in assembly language. Although the dif¬ 
ficulty of learning assembly language is 
often exaggerated, it may not nevertheless 
make sense to learn a whole new language 
simply to write a routine or two to carry 
out a specific function. But how can the 
speed and power of assembly language 
be accessed by someone who is not fami¬ 


liar with that language? 

The following group of assembly 
language routines can be used to handle 
all the common graphics functions on 
the IBM PC. Assembly language is 
almost essential in the area of graphics, 
because producing pictures of moving ob¬ 
jects on the screen requires great speed. 

It is not necessary to know assembly 
language to use these routines. The text 
that accompanies the routines explains 
how to plug the routines into BASIC or 
Pascal programs and thus achieve the 
speed and power of assembly language in 
critical situations without having to un¬ 
derstand the esoterics of assembly lan¬ 
guage programming. Anyone who has 
ever been frustrated by the things that 
can't be done in higher-level languages 
will find these routines helpful. 
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Graphics excerpt 


programming practice, so we have 
not used it. 

Box-filling routines (SETBOX and 
XORPT) have been included to fill 
large rectangular areas quickly. These 
routines can fill a whole screen in 
about a fifth of a second (compared 
with 6.4 seconds for plotting every 
point on the screen). To clear the 
whole screen in less than a tenth of a 
second, use CLS. 


LISTING 1—CONSTANTS AND 

DEFINITIONS USED IN PRIMITIVE 

FUNCTIONS 

; For 320 x 200 

color graphics mode 

.****★***************************************************** 

datas 

segment public 


public 

xO,yO,xl,yl,x2,y2 


public 

color 

; public parameters 

xO 

dw 

? 

yo 

dw 

? 

xl 

dw 

? 

yi 

dw 

7 

x2 

dw 

7 

y2 

dw 

7 

color 

dw 

? 

; tables of color masks for filling boxes 

cbytes 

db 

OOOh, 055h, OAAh, OFFh 

xtable 

dw 

OFFCOh, OFFFOh, OFFFCh, OFFFFh 


dw 

03FC0h, 03FF0h, 03FFCh, 03FFFh 


dw 

OOFCOh, OOFFOh, OOFFCh, OOFFFh 


dw 

003C0h, 003F0h, 003FCh, 003FFh 

; table 

of color masks for plotting points 

ctable 

dw 

0003Fh,0403Fh,0803Fh,0C03Fh 


dw 

OOOCFh,010CFh,020CFh,030CFh 


dw 

000F3h,004F3h,008F3h,00CF3h 


dw 

OOOFCh,OOlFCh,002FCh,003FCh 

datas 

ends 


.********************************************************** 

video 

segment 

at 0B800h 

video 

ends 


ex4prim segment 



publ ic 

els 


publ ic 

setpt ,xorpt.locate 


public 

setbox.xorbox 


assume 

cs:ex4prim,ds:datas,es:video 


LISTING 2 CLS—CLEAR THE SCREEN 

Clear the Graphics Screen 

FUNCTION: This routine clears the color graphics 
screen. 

INPUT: None 

OUTPUT: Just to the screen 

REGISTERS USED: No registers are modified. 

SEGMENTS REFERENCED: Upon entry ES 


move around a screen , without de¬ 
stroying what was there before. Ob¬ 
jects placed on the screen with XOR 
can be removed by placing them a 
second time with exactly the same 
position, color, and XOR operation. 

These routines permit a program¬ 
mer to harness the speed and efficien¬ 
cy of assembly language without hav¬ 
ing to know that language. The re¬ 
sulting programs will be improved. 


must point to the screen RAM at B8000h. 

ROUTINES CALLED: None 

SPECIAL NOTES: None 

CODE: 

; ROUTINE TO 

CLEAR THE GRAPHICS SCREEN 

els proc 

far; 


push 

cx 

; save registers 

push 

ax 


; set up the 

registers 


mov 

cx,2000h 

; word count of whole screen 

mov 

ax,0 

; zero pattern for the screen 

mov 

di ,ax 

; set starting address 

cld 


; go in forward direction 

; clear the screen with a 

single string operation 

rep 

stosw 

; this clears the screen 

pop 

ax 

; restore registers 

pop 

cx 


ret 



els endp 


LISTING 3 SETPT—PLOT A POINT 

Plot a Point on the Medium Reso¬ 
lution Color Screen 

FUNCTION: This routine plots a point on the 
medium-resolution color graphics screen. The pixel 
at the specified location is given a specified color, 
overwriting the old color. 

INPUT: Upon entry: 
x-coordinate (0-319) of the point is in SI 
y-coordinate (0-199) of the point is in DI 
color (0-3) is in DX 
OUTPUT: Just to the screen 
REGISTERS USED: No registers are modified. SI, 
DI, and DX are used for input. 

SEGMENTS REFERENCED: Upon entry ES 
must point to the video RAM at B8000h and DS 
must point to a data segment containing the follow¬ 
ing look-up table of rotated color masks: 
ctable 

dw 0003Fh,0403Fh, 0803Fh,0C03Fh 
dw 000CFh,010CFh, 020CFh,030CFh 
dw 000F3h,004F3h, 008F3h,00CF3h 
dw OOOFCh, OOlFCh, 002FCh,003FCh 


The point-plotting and box-filling 
routines both have "set" and "xor" 
versions. The "set" versions (SETPT 
and SETBOX) work by overwriting 
previous color values in the specified 
pixels, whereas the "xor" versions 
(XORPT and XORBOX) use the XOR 
(exclusive OR) logical operations to 
combine previous color values with 
new ones. This is useful in construct¬ 
ing cursors and icons that need to 
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ROUTINES CALLED: None 

SPECIAL NOTES: No bounds-checking is per¬ 
formed. The user must make sure that the coordi¬ 
nates and the color are in their proper ranges. 

CODE: 

; ROUTINE TO PLOT A POINT ON MEDIUM RES COLOR SCREEN 

setpt proc far 


push bx 

save registers 

push si 


push ax 


; multiply y-coord by bytes per row and adjust for even/odd lines 

mov ax,di 

get y-coord into low part 

mov ah,al 

and into high part 

and ax,01FEh 

mask off unwanted parts 

sal ax,l 

times 4 

sal ax,l 

times 8 

sal ax,l 

times 16 

mov bx,ax 

goes into address 

and bh,7 

without adjustment 

sal ax,l 

times 32 

sal ax,l 

times 64 

add bx,ax 

address gets y-coord times 80 

; add x-coord to address 


mov ax,si 

; get x-coordinate 

sar ax,l 

l divide 

sar ax,l ; 

; by 4 

add bx,ax ; 

; here is the address 

; compute the rotated mask and color 

and si, 3 ; 

; just pixel position into the index 

sal si,1 

; index times 2 

sal si,l ; 

index times 4 

add si,dx 

, 4*pixel position + color 

sal si ,1 

. 8*pixel position + 2*color 

mov ax,ctable[si] ; 

, look up rotated color and mask 

; insert the color Into the video byte 

and al,es:[bx] ; 

get old byte & remove old pixel 

or al,ah ; 

, insert new color 

mov es:[bx],al ; 

, put the byte back 

pop ax ; 

, restore registers 

pop si 


pop bx 


ret 


setpt endp 



LISTING 4 XORPT—PLOT A POINT 
USING XOR 

XORPT 

Xor a Point onto the Medium-Re¬ 
solution Color Screen 

FUNCTION: This routine plots a point on the me¬ 
dium-resolution screen using the "exclusive or" oper¬ 
ation. The pixel at the specified location is colored 
with a color obtained by "exclusive oring" its origi¬ 
nal color with a specified color. This function is use¬ 
ful for making cursors. 

INPUT: Upon entry: 
x-coordinate (0-319) of the point is in SI 
y-coordinate (0-199) of the point is in DI 
color mask (0-3) for xor is in DX 
OUTPUT: Just to the screen 
REGISTERS USED: No registers are modified. SI, 



Plug the Symtec PGS III Into an Apple or IBM PC and start making video 
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pictures. Simply follow the prompts on screen or menu. Resolution is 
hi-res (512 x 512). Output is RS 170A (NTSC) and Analog RGB..16 colors 
on each pixel, chosen from 4096 background colors. 22 text fonts with 
2-second retrieval on two text lines. Use keyboard to build text pages; 
digi-pad tablet to create graphics. Picture storage on floppy or hard disc. 


REAL-TIME ANIMATION 




TEXT-GRAPHICS-ANIMATION 
SCALING-ROTATION 
OVERLAY-FRAME GRAB 
RGR/ NTSC-22 TEXT FONTS 
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Graphic designs can flash, move around the screen, 
make people walk, graphics grow and spin, picture build, 
colors change and much, much more. 

RGB OVERLAY 

PGS III will take NTSC input from video disc or camera, 
convert it to RGB, then take the overlay text and graphics 
and key that with the RGB background, putting out a 
composite analog RGB signal. RGB is a must for making 
slides or for an interactive training station. 

FRAME GRAB 

Digitize any video 
picture in sixteen 
levels and then 
be able to delete, 
add to, overlay text or graphics and colorize the picture 
for posterization effect. 

NOW USING IBM PC OR XT 

PGS III software now supports use with IBM PC or XT. 
Storage on floppies or 16 megabyte hard disc on which 
you can store over a hundred pictures. 

APPLE, TOO 

Apple based software has been improved and speeded 
up to give you the most capable Apple based video paint¬ 
box on the market today. 

Call Symtec 313-272-2950 
For The Name Of Your 
Local Video Dealer. 

SYMTEC, INC. 

15933 West Eight Mile Road 
Detroit, Michigan 48235 
(313) 272-2950 

Apple is a trademark for Apple Computer Inc. 

IBM is a trademark of International Business Machines 
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Graphics excerpt 


DI, and DX are used for input. 

SEGMENTS REFERENCED: Upon entry ES 
must point to the video RAM at B8000h and DS 
must point to a data segment containing the follow¬ 
ing look-up table for rotated color masks: 
ctable 

dw 0003Fh,0403Fh, 0803Fh,0C03Fh 
dw 000CFh,010CFh, 020CFh,030CFh 
dw 000F3h,004F3h, 008F3h,00CF3h 
dw 000FCh,001FCh, 002FCh,003FCh 
ROUTINES CALLED: None 
SPECIAL NOTES: No bounds-checking is 
performed. The user must make sure that the 
coordinates and the color are in their proper 
ranges. 

CODE: 


; ROUTINE TO XOR A POINT ONTO MEDIUM RES COLOR SCREEN 


xorpt proc 

far 


push 

bx 

; save registers 

push 

si 


push 

ax 


; multiply y- 

coord by bytes per 

row and adjust for even/odd lines 

mov 

ax,di 

; get y-coord into low part 

mov 

ah.al 

; and into high part 

and 

ax.OlFEh 

; mask off unwanted parts 

sal 

ax,l 

; times 4 

sal 

ax,l 

; times 8 

sal 

ax,l 

; times 16 

mov 

bx ,ax 

; goes into address 

and 

bh ,7 

; without adjustment 

sal 

ax ,1 

; times 32 

sal 

ax.l 

; times 64 

add 

bx.ax 

; address gets y-coord times 80 

; add x-coord 

to address 


moY 

ax,si 

; get x-coordinate 

sar 

ax.l 

; divide 

sar 

ax.l 

; by 4 

add 

bx.ax 

; here is the address 

; compute the 

mask for color and 

use it 

and 

si ,3 

; just the bit count into the index 

sal 

si ,1 

; index times 2 

sal 

si ,1 

; index times 4 

add 

si ,dx 

; 4*pixel position + color 

sal 

si ,1 

; 8*pixel position + 2*color 

mov 

ax,ctable[si] 

; look up the masks 

xor 

es:[bx],ah 

; xor the byte with the color 


pop ax ; restore registers 

pop si 

pop bx 

ret 

xorpt endp 


LISTING 5 LOCATE—LOCATE A 
POINT ON THE 

MEDIUM-RESOLUTION COLOR 
SCREEN 

LOCATE 

Locate a Point on the Medium-Re¬ 
solution Color Screen 

FUNCTION: This routine returns the color of a 


point on the medium-resolution screen. The color is 
returned in AL. 

INPUT: Upon entry: 
x-coordinate (0-319) of the point is in SI 
y-coordinate (0-199) of the point is in DI 
OUTPUT: Upon exit AL contains the color (0-3) of 
the pixel at the specified location. 

REGISTERS USED: Only AX is modified. SI and 
DI are used for input and AL is used for output. 
SEGMENTS REFERENCED: Upon entry ES 
must point to the video RAM at B8000h. 
ROUTINES CALLED: None 
SPECIAL NOTES: No bounds-checking is per¬ 
formed. The user must make sure that the coordi¬ 
nates are in their proper ranges. 

CODE: 


; ROUTINE TO 

RETURN COLOR 

OF A POINT ON MEDIUM RES COLOR SCREEN 


locate proc 

far 



push 

bx 

; save registers 


push 

cx 



; multiply y- 

coord by bytes per row and adjust for even/odd lines 

mov 

ax.di 

; get y-coord into low part 


mov 

ah.al 

; and into high part 


and 

ax.OlFEh 

; mask off unwanted parts 


sal 

ax.l 

; times 4 


sal 

ax.l 

; times 8 


sal 

ax.l 

; times 16 


mov 

bx.ax 

; goes into address 


and 

bh ,7 

; without adjustment 


sal 

ax.l 

; times 32 


sal 

ax.l 

; times 64 


add 

bx.ax 

; address gets times 64 + times 

16 

; add x-coord 

to address 



mov 

ax,si 

; get x-coordinate 


sar 

ax.l 

; divide 


sar 

ax.l 

by 4 


add 

bx.ax 

; here is the address 


; compute the position of 

the pixel in the byte 


mov 

cx ,si 

; use x-coordinate to determine 

count 

and 

cx ,3 

; just the bit count 


inc 

cx 

; plus one 


sal 

cx,l 

; 2 bits per pixel 


; get the byte and rotate 

into place 


mov 

al,es:[bx] 

; get old byte 


rol 

al.cl 

; rotate left this many times 


and 

ax,3 

; just the pixel color 


pop 

cx 

; restore the registers 


pop 

bx 



ret 




locate endp 





LISTING 6 SETBOX—FILL A 
RECTANGULAR BOX 

SETBOX 

Fill a Rectangular Box with Color 

FUNCTION: This routine fills a rectangular box 
in the color graphics screen with a given color. 
INPUT: Upon entry: 
x-coordinate of upper left corner is in xl 


42 


PC Tech Journal 












y-coordinate of upper left corner is in yl 
x-coordinate of lower right corner is in x2 
y-coordinate of lower right corner is in yl 
color of the rectangle is in bits 0 and 1 of color 

OUTPUT: Just to the screen 

REGISTERS USED: No registers are modified. 
SEGMENTS REFERENCED: Upon entry ES 
must point to the video RAM at B8000h and DS 
must point to the following look-up table for color 

masks: 


xtable 


dw 0FFC0h,0FFF0h, 0FFFCh,0FFFFh 
dw 03FC0h,03FF0h, 03FFCh,03FFFh 
dw 00FC0h,00FF0h, 00FFCh,00FFFh 
dw 003C0h,003F0h ; 003FCh,003FFh ; 

ROUTINES CALLED: None 

SPECIAL NOTES: No bounds-checking is 
performed. The coordinates must be in range 
and in order. That is, the following must be 

true: 


0 < xl < x2 

<= 319 

0 < yl < y2 

< 199 

CODE: 


; ROUTINE TO FILL A RECTANGULAR BOX 

setbox proc far 


push si ; 

push di 

; save registers 

push dx 
push bx 
push cx 

pusn ax 


; determine byte position for start 

; get y contribution 


mov ax,yl 

get starting y-coordinate 

mov ah,a! 

replicate for odd/even bank 

and ax,lFEh 

just one bit gets moved 

sal ax,l 

times 4 

sal ax,l 

times 8 

sal ax,l 

times 16 

mov di.ax 

address gets 16 times y-coordinate 

and di,7FFh 

not the odd/even bit 

sal ax,l 

times 32 

sal ax,l 

times 64 

add di,ax 

address gets 80 times y-coordinate 

•, add in x contribution 


mov ax,xl 

get x-coordinate 

sar ax,l 

divide 

sar ax,l 

by 4 

add di,ax 

beginning offset 

; count for outer loop 


mov cx,y2 

; ending y-coordinate 

sub cx,yl ; 

; minus starting y-coordinate 

inc cx ; 

; plus one 

; count for inner loop 


mov si,x2 

ending x-coordinate 

sar si,l 

divide 

sar si,l 

by 4 

mov ax,xl 

starting x-coordinate 

sar ax,l 

divide 

sar ax,l 

by 4 

sub si,ax 

take the difference 

; get the color 


mov bx,color 

; get the color 



An outstanding new book from 
Microsystems Press 

Programmer’s Guide 
to CP/M* 

Edited by Sol Libes 

This authoritative volume of reprints from Microsys¬ 
tems magazine is written for the programmer writing 
software for CP/M, or the individual installing CP/M 
on non-configured systems. In Programmer's Guide 
to CP/M you’ll find sections covering: ■ An introduc¬ 
tion to CP/M, including CP/M's structure and format ■ 
The CP/M connection, including interfacing to 
operating systems, file operations and more ■ CP/M 
on North Star Systems ■ CP/M software reviews in¬ 
cluding MODKOM, COMMX, MCALL, OS-1, BDS-0, 
tiny c TWO™ and Whitesmiths C ■ CP/M utilities and 
enhancements ■ CP/M 86 ■ CP/M software direc¬ 
tories ■ Applications program ■ Assemblers ■ BIOS ■ 
Business and accounting programs ■ Compiler, BASIC 
■ Data base systems ■ Debuggers/Disassembler ■ 
Editors, Formatters and Word Processors ■ Encryption 
-plus interpreters, languages, utilities, sort programs 
and more. CP/M is the most widely used, most com¬ 
monly implemented operating system in the world. 
Here finally is the book that provides an in-depth look 
at its unique and practical features. 8 V 2 " x 11", soft- 
cover, $12.95. 

CP/M is a registered trademark of Digital Re¬ 
search, Inc.; tiny c TWO is a trademark of tiny c 
associates 


For faster service, 

PHONE TOLL FREE: 

800 - 631-8112 

(In NJ only: 201-540-0445) 


Also available at your 
local bookstore or computer store. 

[microsystems press 

I Dept. NI2H 
I 39 East Hanover Avenue 
! Morris Plains, NJ 07950 

| Please send me_ Programmer’s Guide to CP/M at 

J $12.95* plus $2.00 postage and handling each. Outside USA 
I add $3.00 per order. #14C 

I □ PAYMENT ENCLOSED $_‘Residents of CA, 

| NJ and NY State add applicable sales tax. 

j □ CHARGE MY: 

j □ American Express □ MasterCard □ Visa 

I Card No_Exp. Date_ 

■ Signature_ 

I Mr./Mrs./Ms_ 

; (please print full name) 

I Address_Apt_ 

I City_ 

| State/Zip_ 

□ Send me a FREE Creative Computing Catalog. 
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Diskette 

Users*** 

When you’ve 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 



Call Communications Electronics 


Diskette order desk 

800-521-4414 

In Canada 800-265-4828 

Choose your brand 
Choose your price 

Product Description 

8” SSSD IBM Compatible 128B/S, 26 Sector 
8” SSSD Shugart Compatible, 32 Hard Sector 
8” SSDD IBM Compatible(128 B/S, 26 Sectors) 

8” DSDD Soft Sector (Unformated) 

8” DSDD Soft Sector (266 B/S, 26 Sectors) 

8” DSDD Soft Sector (612 B/S, 15 Sectors) 

8” DSDD Soft Sector (1024 B/S, 8 Sectors) 

5V4” SSSD Soft Sector w/Hub Ring 

5V4” SSSD Same as above but bulk product 

5 1 /.” SSSD 10 Hard Sector w/Hub Ring 

5V4” SSSD 16 Hard Sector w/Hub Ring 

5V4” SSDD Soft Sector w/Hub Ring 

5V4” SSDD Same as above, but bulk product 

5V4” SSDD Soft Sector Flippy (use both sides) 

5VS SSDD 10 Hard Sector w/Hub Ring 
5V4” SSDD 16 Hard Sector w/Hub Ring 
5V4” DSDD Soft Sector w/Hub Ring 
5Va" DSDD Same as above, but bulk product 
5'U" DSDD 10 Hard Sector w/Hub Ring 
5V4” DSDD 16 Hard Sector w/Hub Ring 
5V4 n SSDD Soft Sector w/Hub Ring (96 TPI) 

5'U” DSDD Soft Sector w/Hub Ring (96 TPI) 

5VS Fileware Diskette for Apple® Lisa Computer 

For more information 
about this brand call: 




Wabash Ultra 

diskettes a* diskettes &v. 


$1.29 

each 

$1.39 

each 

Wabash 

CE quant. 

100 price 
per disk ($) 

Ultra 

CE quant. 

100 price 
per disk ($) 

Part# 

Part # 

Fill 

1.89 

81726 

1.99 

F31A 

FI 31 

1.89 

2.39 

81701 

2.49 

FI 4 A 

2.99 

82701 

3.19 

FI 44 

FI 45 

2.99 

2.99 

_ 

_ 

FI 47 

2.99 

82708 

3.19 

Mil A 

1.49 

50001 

1.79 

Mil AB 

1.29 

00153 

1.39 

M41A 

1.49 

50010 

1.79 

M51A 

1.49 

50016 

1.79 

M13A 

1.79 

51401 

1.89 

M13AB 

1.59 

00096 

1.59 

M18A 

M43A 

2.69 

1.79 

51410 

1.89 

M53A 

1.79 

51416 

1.89 

M14A 

2.69 

52401 

2.79 

M14AB 

2.49 

00140 

2.49 

M44A 

2.69 

52410 

2.79 

M54A 

2.69 

52416 

2.79 

M15A 

2.59 

51801 

2.59 

M16A 

3.69 

52801 

3.69 


6 year warranty Lifetime warranty except bulk 

For more Info on Wabash call For more Info on Ultra call 

800 - 323-9868 408 - 728-7777 

In Illinois 312-593-6363 Monday-Friday 9 am-4 pm PT 

































CE...your best source for diskettes 

For you the diskette buyer, it’s a jungle out there. There are so 
many different brands to choose from, you need to go on a safari to 
find a good brand at a reasonable cost. Fortunately, CE has already 
hunted for the best diskettes and offers you an excellent choice at 
a CE price. To save you even more, CE also offers bulk product 
where 100 diskettes are packed in the same box without envelopes 
or labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available from CE. 

Other Useful Computer Accessories 

When the read/write heads on your computer are dirty, that can cause you a lot of grief. 
Now...with CE Head Cleaning Diskettes, you can clean the read/write heads on the 
diskette drives yourself in just 30 seconds. Each kit contains two head cleaning diskettes, 
and enough solution for 30 cleanings. Order # 5-CLE for 5V•" drives and order # 8-CLE is 
for 8" drives. Only $25.00 each. Also available from CE are 3M data cartridges. The 
DC100A data cartridge is a small version of the DC300A data cartridge. The DC100A 
contains 140 feet of 0.150" tape in a package measuring 2.4 x 3.2 x 0.5 inches. Cost is 
$14.00 each. The DC300A is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by %" computer tape. The DC300A costs $18.00 each. The DC300XL is an extra 
length data cartridge with 450 feet of tape. It is the same size and interchangeable with the 
DC300A The DC300XL provides a total storage capacity of 34.5 million bits at 1600 BPI. 
The cost of the DC300XL is $22.00 each. If you need extra mini-diskette envelopes, CE 
sells super strong and tear resistant Tyvek* envelopes for $ 12.00 per 100 pack. Use order 
# TE-5 for a 100 pack of 5V4" diskette envelopes. Smith-Corona TP-1 letter quality 
printers are available in serial or parallel versions for only $529.00 each. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 cartons to a case. The 
economy bulk pack is packaged 100 disks to a case without envelopes or labels. 
Please order only in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate your smaller orders. 
Quantities less than 100 units are available in increments of 10 units at a 20% sur¬ 
charge above our 100 unit price. Quantity discounts are also available. Order 300 
or more disks at the same time and deduct 1 %; 500 or more saves you 2%; 1,000 or 
more saves 3%; 2,000 or more saves 4%; 5,000 or more saves 5%; 10,000 or more 
saves 6%; 50,000 or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
saves 9% and 1,000,000 or more disks earns you a 10% discount off our super low 
quantity 100 price. Almost all our diskettes are immediately available from CE. Our 
efficient warehouse facilities are equipped to help us get you the quality product you 
need, when you need it. If you need further assistance to find the flexible diskette 
that’s right for you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer Inquiries invited. 


Buy your diskettes from CE with confidence 

To get the fastest delivery from CE of your computer products, we recommend 
you phone your order directly to our Computer Products Division and charge 
it to your credit card. Be sure to calculate your price using the CE prices in this 
ad. Written purchase orders are accepted from approved government agen¬ 
cies and most well rated firms at a 30% surcharge for net 30 billing. For 
maximum savings, your order should be prepaid. All sales are subject to 
availability, acceptance and verification. All sales are final. All prices are in 
U.S. dollars. Prices, terms and specifications are subject to change without 
notice. Out of stock items will be be placed on backorder automatically 
unless CE is instructed differently. Minimum prepaid order is $50.00. Mini¬ 
mum purchase order $200.00. All shipments are F.O.B. CE warehouse. No 
COD’s. Non-certified and foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and/or any fraction of 
100 8-inch diskettes, or $6.00 per 100'diskettes and/or any fraction of 100 
5V4-inch mini-diskettes. For cleaning kits, add $3.00 per kit. For tape data 
cartridges, add $1.00 per cartridge. For envelopes, add $3.00 per pack of 
100 envelopes. For printers add $20.00 each for U.P.S. ground shipping and 
handling in the continental U.S. For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three times continental U.S. rates. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S. A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-521-4414. In Canada, order toll-free by 
calling 800-265-4828. If you areoutsidethe U.S. or in Michigan 
dial 313-973-8888. Telex anytime 810-223-2422. Ordertoday. 
Copyright °1983 Communications Electronics"' 

TM 

COMMUNICATIONS 
ELECTRONICS™ 

Computer Products Division 

818 Phoenix □ Box 1002 □ Ann Arbor. Michigan 48106 U.S.A 
Call TOLL-FREE 800-521-4414 or outside U S A. 313-973-8888 
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3M 


diskettes ir?. 
$1.94 each 

3M 

Part# 

CE quant. 
100 price 
per disk ($) 

8SSSD 

1.94 

8SSSD-32 

1.94 

8SSDD 

2.49 

8DSDD 

3.14 

8DSDD-1024 

3.14 


5SSDD-RH 1.94 


5SSDD-10RH 1.94 
5SSDD-16RH 1.94 

5DSDD-RH 2.69 


5DSDD-10RH 2.69 
5DSDD-16RH 2.69 
5SSDD-96RH 2.79 
5DSDD-96RH 3.74 
5APPLE-FW 4.34 

Lifetime warranty 

For more Info on 3M call 

800 - 328-9438 

In Minnesota 612-736-9524 



Memorex 


diskettes^?. 
$1.94 each 


CE quant. 

Memorex 

Part# 

100 price 
per disk ($) 

3062 

1.94 

3015 

1.94 

3090 

2.49 

3102 

3.14 

3104 

3.14 


3481 1.94 


3491 2.69 


3501 3.74 


ff year warranty 

For more Info on Memorex call 

800 - 538-8080 

In California 800-672-3525 



Burroughs 


diskettes 

$2.09 

each 

Burroughs 

Part# 

CE quant. 
100 price 
per disk ($) 

FD-101 

2.09 

FD-105 

2.09 

FD-108 

2.64 

FD-109 

3.29 

FD-110 

3.29 

FD-111 

3.29 

FD-112 

3.29 


MFD-11 2.09 


MFD-12 2.09 

MFD-13 2.09 

MFD-14 2.84 


MFD-15 2.84 

MFD-16 2.84 

MFD-20 2.94 

MFD-23 3.89 


1 year warranty 
For more Info on Burroughs call 

800 - 448-1422 

Monday-Friday 9am-4pm ET 



Dysan 


diskettes^, 8 . 8 . 

$2.99 

each 

Dysan 

Part# 

CE quant. 
100 price 
per disk ($) 

800501 

2.99 

800618 

2.99 

800605 

3.89 

800803 

4.59 


800839 

4.59 

801184 

2.99 

801186 

2.99 

801185 

2.99 

801187 

3.19 


801014 

3.19 

801188 

3.19 

802060 

3.89 

802062 

3.89 

802061 

3.89 

800439 

3.89 

802067 

4.49 


1 year warranty 

For more Info on Dysan call 

800 - 552-2211 

In California 408-970-6096 
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Graphics excerpt 


and 

bx,3 

just between 0 and 3 


; color middle bytes of the scan 

1 ine 

mov 

dl ,cbytes[bx] 

look up color pattern 


mov 

al,ah ; 

, color for middle bytes 





rep 

stosb ; 

; put middle bytes in place 

; determine mask 

for start and ending bytes 





mov 

bx.xl 

starting byte 


; handle rightmost byte of the scan line 

and 

bx ,3 

just the pixel position 





sal 

bx.l 

times 2 


; come here if 

two or more bytes 


sal 

bx ,1 

times 4 


sboxloopl: 



mov 

ax,x2 

ending byte 


mov 

al,0FFh 

; set full mask 

and 

ax ,3 

just the pixel position 


; 



add 

bx,ax 

4*starting+ending 


; in any case < 

:ome here to adjust the masks 

sal 

bx ,1 

8*starting+2*ending 


sboxloop2: 



mov 

bx ,xtable[bx] 

look up the masks 


and 

al.bl 

; bring in right part of mask 





and 

dl ,al 

; clear left part of color if needed 

; set up masked 

color bytes 



; 



mov 

dh.dl 

color for left bytes 


; color the byte 


mov 

ah.dl 

; color for middle bytes 


not 

al 

; reverse the mask for clearing 

and 

dx.bx 

; mask left and right color bytes 


and 

al,es:[di] 

; get byte from memory and clear pixels 





or 

al ,dl 

; put pixels in the byte 

cld 


; forward 


stosb 


; put byte back into video RAM 

sboxloop: 




; compute next 

scan line 


push 

cx 

; save count of outer loop 


pop 

di 

; retore address of left side of box 

push 

di 

; save initial byte position 


test 

di,2000h 

; odd or even line? 





jz 

sboxloop3 

; skip if even 

mov 

cx.si 

; count for inner loop 


add 

di ,80 

; add 80 bytes per line 

; 




sboxloop3: 



; check for only one byte 



xor 

di ,2000h 

; changes banks in any case 

mov 

al ,bh 

; get the mask 


pop 

cx 

; restore count for outer loop 

jcxz 

sboxloop2 

; if ending byte coincides 


loop 

sboxloop 

; next scan line 

; color leftmost byte of the scan line 


pop 

ax 

; restore registers 

not 

al 

; reverse the mask for clearing 


pop 

cx 


and 

al ,es: [di] 

; get byte from memory and clear pixels 


pop 

bx 


or 

al ,dh 

; put color in place 


pop 

dx 


stosb 


; put byte in place 


pop 

di 


; 




pop 

si 


; check for just two bytes 



ret 



dec 

cx 

; count the byte 


; 



jcxz 

sboxloopl 

; done? 


setbox endp 




rf/mBfc/ 

W M664BT7& MK MF /8/H-fC 


DISC TECH ONE, INC. has recently announced THE FIRST 80 MEGABYTE 
DISC DRIVE compatible with the IBM PERSONAL COMPUTER. This 
subsystem is software and plug-compatible, thus there are no complicated 
adjustments and nothing else to purchase. This subsystem boasts Winchester 
technology, reliability, and performance .. .the perfect companion to the IBM- 
PC. 

NETWORKING. DISC TECH ONE can provide a patented networking known 
as X-NET for your IBM-PC. Up to 255 nodes can be attached with unlimited 
cables. This shared disk networking allows common access to all programs, 
faster access time, and greater convenience. 

COST. The price for the 80 Megabyte subsystem includes the disk drive, 
controller, SMD interface board, adapter card, power supplies, rack mount 
rails, and cables. The unit 1 price for DTO’s subsystem is $5,500. Quantity 
pricing is available. 
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Build A Better PC 



Omniboard 




ICP Board 


Universal Comm Adapter 


ABM Superboard 


With ABM's complete line of PC enhance¬ 
ment products, you can build a better PC. 

ABM Superboard™ provides zero to 384K 
bytes of RAM memory, serial port, parallel 
port, IBM or Apple compatible game port, 
and clock/calendar with battery backup 
and external alarm feature. ABM Superset 
utility software allows you to configure 
part of memory for print spooling, so you can 
continue computing while your printer is 
busy, and for RAM disk, which emulates a 
disk drive and dramatically increases your 
productivity. 

Omniboard™ provides up to two serial 
ports, parallel port, clock/calendar with 
battery backup, Apple compatible game 
port, and Superset utility software. 

MEM 512™ memory board provides 64K 
to 512K bytes of field-upgradeable RAM 


memory on a single board. ABM Superset 
utility software is included. 

Col-Mon™ ABM's color to monochrome 
adapter permits display of full text and 
graphics from the IBM PC color graphics 
board on the monochrome monitor. 

ICP Board™ Intelligent Communications 
Processor is the leading edge solution 
for remote PC to IBM mainframe communi¬ 
cations. Utilizing a Z80-B microprocessor 
with 64K bytes of RAM memory to run 3274/ 
3276/3278 emulation software, it elimi¬ 
nates the need for an IBM cluster controller, 
and maintains the host link during local 
PC processing. ICP cluster capability allows 
attachment of up to 12 more PC's, offering 
unparalleled cost advantages. 

Universal Comm Adapters ABM's dual 
channel comm adapters can support 
ASYNCH, BSC, SDLC, HDLC, X.25, and other 


communications protocols. 3270 SNA/SDLC 
support for PS-SC2 is available from ABM. 

Warranty All of ABM's products are 
rigidly tested and burned in. This allows us 
to offer a complete one-year warranty 
at no additional charge. Check our features, 
our quality-then ask your PC dealer for 
Personality Series products from ABM Com¬ 
puter Systems. 

Dealer and OEM inquiries welcome. 

jffBJt 

ABM Computer Systems 

3 Whatney, Irvine, California 92714 
(714) 859-6531 TWX 292427 ABM UR 

Personality For Your PC 
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CIRCLE NO. 128 ON READER SERVICE CARD 


ALL MAIL: Conroy-LaPointe, Inc., P.O. Box 23068, Portland, OR 97223 
SHOWROOMS AT: PORTLAND, OR or SEATTLE, WA - BOTH OPEN M-SAT 10-5 

HARDWARE for The APPLE 11+/lie SOF TWARE for APPLE 11+/He 


LIST OUR 

PRICE PRICE 

APPLE lie, 128K, 80 COLUMN CALL 

APPLE Ih. STARTER SY8TEM BY APPLE (Syi A) 

64K and 80 column 
Disk II with controller 

Apple Monitor CALL 

APPLE lie STARTER SYSTEM BY 
CONROY-LA POINTE (SYSTEM B) 

128K and 80 column 
1 Micro-Sci Drive with controller 
Filer. Utility and Apple DOS 3.3 Diskette 
Zenith 12" Green Monitor 
RF Modulator (for color TV) 

Game Paddles 

Game w/color graphics and sound 
50 Blank Generik Diskettes CALL 

LIMITED WARRANTY: is 100% Parts & Labor fa 90 days by us. 


DISK DRIVES 


Amdtok 1,3" Micro-Floppy, 143K S 299 8 249 

★ CENTRAL PT., Filer. Util. & Apple DOS S 20 S 15 


A2.143K Disk Drive 
A82.143K to 328K Drive 
micro-sci A2 Controller Card 
★ A40.160K, Drive 
★A70.286K, Drive 
A40A70 Controller 


1 /9 HIGH ALPS. A40, Belt Dr. 163K 
i / l man TEAC T40 Direct Dr 163K 


TEAC.T80. DW.Sided.326K 
Control ter Card by ComX 


Rana Bite 1.163K. 40 Track 

Bite 2. 326K, 80 Track 
MM Bite 3.652K, 160 Track 

MW Bite Controller 


S 479 8 230 
$ 569 S 429 
S 100 S 79 
S 449 S 299 
S 599 S 299 
S 100 S 79 


$ 299 S 199 
S 349 S 239 
S 449 S 329 
S 110 S 59 


S 379 S 249 
$ 649 S 399 
$ 849 S 499 
$ 145 S 84 


RAM EXPANSION 


★ ALS, ADD Ram (11+) 16K $ 100 8 59 

★ ComX.80 col. +64K RAM. 

fa lie. 1 Yr. Wty. S 199 S 99 

★ ConOLRAM Card, 1 Yr. Wty. (II+)16K S 179 S 39 

★ Microsoft, RAM Card (11+) 16K S 100 S 69 

★ Titan/Saturn RAM Card (11+) 32K S 249 S 169 

RAM Card (11+) 64K S 425 S 299 

RAM Cad (11+) 128K S 599 S 399 



VIDEO CARDS 


★ ALS, Smarlerm II (+ ae) S 179 $ 139 

ComX, 80 col. +64K RAM(lle) 1 yr. wty. S 199 S 99 

Videx, VideoTerm 80 col. (+ a e) S 345 S 229 

★ UltraTerm(+ae) S 379 S 279 

Soft Video Switch (11+) S 35 S 25 

Enhancer II (11+) $ 149 S 99 

Function Strip (11+) S 79 S 59 

We Have Full Videx Line. Call. Up to 35% off 


MISCELLANEOUS 


ALS, The CP/M Card V3.0 (+ a e) S 399 
Z-Card (+ a e) $ 169 

ASTAR, RF Modulata, to use TV S 35 

★ CCS, Serial Interface 7710A (Set BAUD) S 150 

Chalkboard, Power Pad $ 100 

Eastslde, Wild Card (copier. + a e) $ 140 

Wild Card Plus $ 190 

Kensington, System Sava $ 90 

Key Tronic, KB200 keyboard (11+) S 298 S 219 
Koala, Touch TaWet w/Micro lllustrata S 125 S 85 

Kraft, Joystick (Ap 11/11+) $ 65 S 49 

Paddle(Ap 11/11+) S 50 S 39 

M&R,SupRfan (+ae) S 50 S 39 

★ Microsoft, Z80 Softcard (+ a e) $ 345 S 235 

★ Z80 Softcard Plus (+a e) S 645 S 459 

★ Z80 Softcard Prem. Pack(ll+) S 695 S 495 

★ Z80 Softcard Prem. Pack(lle) $ 495 S 395 

Micro Tek, Dumping 64, Buffa S 349 S 269 

★ Orange Micro, Grappla Plus (e a +) $ 175 $ 119 

16K Buffa Board fa Grappla+ S 175 8 119 

Buffered Grappla+.16K S 245 S 179 

Paymar, Lowa Case Chip (11+) S 50 8 39 

★ PCPI, Appli-Card. 14 features 6Mhz S 375 S 275 

128K RAM Ext. w/Applidisk 6MH S 595 S 479 

RH Electronics, Supa Fan II S 75 8 59 

★ Titan/Saturn, Accelerata II S 599 S 449 

Transend/SSM, AI0II. Serial/Para l/F S 225 S 169 

TG Products, Game Paddles (11+) $ 40 S 29 

Joystick (11+) S 60 S 45 

Videx, PSI0 l/F Card $ 229 S 169 

WICO, Mouse. Complete S 179 S 119 

Handter Pak (Word. List & Spell) S 130 S 89 


BUSINESS 


Applied Soft Tech., VersaForm S 389 

Artsd, Magic Window II S 150 

Magic Combo(Wind.Mail SWords) S 225 

* Ashton-Tate, dBase II (Req CP/M 80) S 700 

Friday (Requires CP/M 80) $ 295 
BPI Systems, GL.AR.AP.PR orINV, ea. S 395 
Broderbund, Bank Street Writa S 70 
Continental, GL.AR.AP a PR each S 250 
Home Accountant S 75 

FCM S 100 

Dow Jones, Market Analyza S 350 

Market Managa S 300 

Market Microscope S 700 

Fox & Getter, Quickcode (fa dBase II) S 295 
dGraph (fa dBase II) S 295 
dUtility (fa dBase II) S 99 
Hayden, Pie Writa (Specify 80 col. bd) S 150 
Howard Soft, Real Estate Analyza II S 195 
Tax Preparer. 1984 Call S 250 
UK, Letta Perfect w/Mail Merge S 150 

Micro Craft, (requires Z80 CP/M-Card) 

Verdict a Billkeepa S 995 

Micro Lab, Tax Managa S 180 

Micro Pro, (all require Z80-CP/M Card) 

* WordStar w/Applicard &CP/MSPECIAL S 495 

WordStar™ + Training Manual SPECIAL S 495 

MailMerge™ SPECIAL S 250 

SpellStar™ SPECIAL S 250 

★ WordStar Professional, 4 Pak SPECIAL S 895 

Microsoft, Multi-Plan(CP/M/Apple DOS) S 275 

Financial. Multitool (CP/M a DOS) S 100 
Budget. Multitool (CP/M a DOS) S 150 

★ Osbome/C.P. Soft, (Disk and Book) (Stat.. Bus. 

Some Common Basic Programs(75 ea.) S 100 
Practical Basic Programs(40 ea.) S 100 
Peachtree, Requires CP/M & MBasic. 64K 


S 259 
8 99 
S 149 
S 385 
8 199 
S 269 
8 47 
8 165 
S 49 
S 69 
S 275 
S 235 
S 525 
S 185 
S 185 
S 66 
8 99 
8 129 
S 185 
8 99 


119 


S 395 
S 395 
S 349 
S 399 
S 249 
S 969 
S 295 
S 239 S 
S 149 8 
S 125 $ 
S 125 8 

Slerra/On-Line, ScreenWrita Pro $ 200 8 
ScreenWrita II S 130 S 
The Dictionary NEW! S 100 S 
Gen. Managa II NEW! S 230 $ 

★ Silicon Valley, Word Handter S 60 S 

★ List Handla S 50 S 

★ Handla Pak(Word,List&Spell) S 130 S 

Software Publishing, PFS: Fite S 125 8 


Series 40 GL&AR&AP. all 3 
Series 9 Text & Spell & Mail, all 3 
Perfect, Perfect Writa 

Perfect Writa/Spelter-2 pak 
Perfect Filer a Perfect Calc. ea. 
Writa/Spella/ Fiter/Calc(4) 
Peartsoft, Persona! Pearl 
Quark, Word Juggter (lie) 

Lexicheck lie (use w/Juggter) 
Sensible, Sen. Spelter, specify 80col Bd. 


S 325 
8 239 
$ 129 
$ 129 
8 429 
8 175 
8 75 

5 115 

6 Math) 
S 49 
8 49 

S 239 
S 239 
S 219 
S 249 
8 149 
S 499 
S 195 
179 


Stoneware, DB Masta Version 4.0 S 350 S 229 

DB Utility I a II S 99 S 69 

Videx, Applewrita II preboot disk S 20 8 15 

Visicalc 80 col. preboot disk S 50 S 39 

UltraPlan (specify board) (+ a e) $ 189 S 129 

VlsiCorp/Personal Software 
Visicalc 3.3 S 250 S 169 

Visicalc Enhanced (lie) S 250 S 179 

Visifile or VisiDex. each S 250 $ 179 


UTILITY & SYSTEM 


Beagle, Apple Mechanic a Diskquik, ea. S 30 S 
Double-Take S 35 S 

Typefaces(Req. Ap. Mechanic) S 20 S 

DOSS Boss a Utility City, each $ 30 8 

Tip Disk #1 S 20 S 

Central Point, Filer. DOS 3.3 & Util. S 20 S 

★ Copy II Plus (bit copter) S 40 8 

Einstein, Compiter—Applesoft BASIC S 129 $ 

Epson, Graphics Dump S 15 8 

Hayes, Terminal Prog.(SM a MM.ea.) S 100 8 

★ Insoft, GraFORTH by Paul Lutus S 75 8 59 

Microsoft, A.L.D.S. $ 125 8 75 

Fortran 80 $ 195 8 149 


COMPLETE MICROSOFT UNE IN STOCK 


★ Omega, Locksmith (bit copier) Ver5.0 
Penguin, Complete Graphics System II S 
Graphics Magician S 

Phoenix, Zoom Grafix S 

Quality, Bag of Tricks S 

Utllico, Essential Data Duplicata III S 


HOME & EDUCATIONAL 


Beagle Bros., Beagle Bag S 30 8 22 

Broderbund, Choplifter S 35 8 26 

Arcade Machine S 60 8 40 

Lode Runner S 35 8 25 

BudgeCo., Pinball Constr. Set S 40 8 27 

k Continental, Home Accountant S 75 8 49 

Datasoft, Aztec or Zaxxon, each S 40 8 27 

Edu-Ware, (Large Inventory) Ca« 

Hayden, Sargon II (Chess) S 35 8 29 

Sargon III (Chess) $ 50 8 34 

Infocom, Zotk 1.11,111. a Starcross, each S 40 8 27 

Koala, Full line in stock. CALL Cil 


Learning Co., (Large Inventory) 



CH 

Micro Lab, Mina 2049a 

$ 40 

$ 

27 

Monogram, Dollars and Cents 

$ 100 

8 

69 

Scarborough/Lightning, Mastertype 

$ 40 

8 

27 

Siena/On-Une, Ultima II 

$ 60 

8 

40 

Sir-Tech, Wizardry 

$ 50 

8 

39 

Spinnaker, Kindercomp (others in stock) 

$ 30 

8 

20 

Sub Logic, Right Simulata II 

$ 50 

8 

37 

Terrapin, Logo 

$ 150 

8 

99 

OTHER BRANDS AND PR06RAMS IN STOCK. CALL 



PRINTERS ACCESSORIES 

LIST 


OUfl 

DOT MATRIX PRINTERS: 

PRICE 

PHCE 

EPSON, RX80 

$ 399 

8 

299 

FX80 

$ 699 


CM 

MX100F/T, 80cps, w/Graftrax+ 

$ 995 

8 

599 

FX100 

$ 895 


CM 

Apple II Graphics Dump 

$ 15 

8 

9 

LEADING EDGE, Gorilla Banana 

$ 250 

8 

209 

MANNESMAN TALLY, 160L, 80 Col. 

$ 798 


CM 

180L.132Coi 

$1098 


CM 

Spirit, 80 cps 

$ 399 


CM 

NEC, PC-8023A. FT, 120cps, 80col. para 

$ 599 

8 

439 

PC-8025,120cps, 136 col, para 

$ 895 

8 

775 

Cable, 8023/8025 to IBM-PC 

$ 50 

8 

40 

OKIDATA, 82A, 80 col., 120 cps, para. 

$ 349 


CM 

83A, 132 col.. 120 cps, para. 

$ 749 


CM 

92.80 col., 160 cps, para. 

$ 599 


CM 

93,136 col., 160 cps, para. 

S 999 


CM 

2350P,Pacemark,350cps,para 

$2695 


CM 

2410P.Paoemafk.350cps.para. 

$2995 


CM 

ORANGE MICRO,Grappter+. fa Apple 

$ 165 

8 

119 

PRACTICAL Microbuff In-Line 64K,Para. 

$ 349 

8 

259 

Microbuff In-Line 64K,Sa. 

$ 349 

8 

259 

QUADRAM, Quadjet. Jet Colar Printa 



CM 


OVERSTOCK SPECIALS 


CORVUS 


WHILE THEY LAST 

6 Meg S2095 81495 
11 Meg $2750 82195 
Ortas Are Without Intarfwn 20 Meg S3750 82895 
IBM-PC Interface Manual. S/W&Cable Kit $ 300 8 249 
IBM-PC Omni Transporta, 4 Pak SPECIAL $1895 81395 
Apple Interface. Manual, S/W & Cable Kit $ 300 8 249 

★ CCS,Serial Interlace 7710A (Set Baud) $ 150 8 99 

★ ComX,16K RAMCard. 1 Yr. Wty.. fa 11+ $ 179 8 39 

★ ComX, 80 col.+64K RAM 

fa He. 1 Yr. Wty. S 199 8 99 

Slicon Valley, List Handter $ 50 8 35 

Word Handter $ 60 8 39 

★ Videx, Videotom, 80 column card fa 11+ 5 345 8 229 


MISCELLANEOUS 


Electronic Protection, Lemon 
Lime 
Peach 
Orange 

Kensington, PC Sava™ Line Cad 
NetworX, Wiretrro. 4 outlet, w/filta 


$ 60 8 
S 90 8 
$ 98 8 
$ 140 8 
$ 50 8 
S 70 8 


NEC 


'Computa. PC8201A, 
16K(to 64K) 
OataRecorda. PC8281A 
Printa, PC8221A. Thermal, 
40 col. 


$ 799 8 
S 115 8 


$ 170 8 149 


m 


H/P12C. Calculata $ 120 8 99 

H/P11C. Calculata $ 90 8 75 

41CX, Calculata NEW! S 325 8 275 

41C, Calculata S 195 8 149 

41CV. Calc.. W/2.2K Mem. $ 275 8 219 


for the ATARI 

RANA 1000 Drive. 320K S 449 8 369 
KOALA, Pad w/Micro lllus. 5 100 8 75 

★ MEANS A BEST BUY 


A 


DISKETTES 

BROWN DISK 

10ea.Pulsel.DS/DD. 48TPI 
10 ea., Pulse II. DS/QD, 96TPI 
CDC, 100 ea SS/DD. 40T (Apple. IBM) 
lOeaSS/DD. 40T (Apple. IBM) 
lOOeaDS/DD, 40T (IBM. H/P) 
lOeaDS/DD. 40T(IBM, H/P) 
DYSAN, 10 ea SS/SD (Apple), etc.) 

lOea DS/DD 48T(IBM.H/P,etc.) 
MAXELL, 10 each. MD1. SS/DD 
10 each. MD2, DS/DD 
VERBATIM, 10 ea MD525-C1, SS SO 
10eaMD34, DS DD 
★ GENERIK™ DISKETTES 

- AS 

10 ea SS/SD, 35 Track (Apple, Atari) 
100 ea SS. SD, 35 Track (Apple. Atari) 
1000 ea SS. SO. 35 Track (Apple, Atari) 
10 ea DS/DD. 48TPI (IBM, H/P) 
lOOeaDS, DD.48TP1 (IBM.H/P) 

1000 eaDS, DD. 48TPI (IBM. H/P) 


LIST 

PRICE 

OUR 

PRICE 

$ 45 

8 

32 

$ 60 

8 

45 

$ 550 

8 

179 

S 55 

8 

19 

$ 750 

8 295 

$ 75 

8 

35 

$ 69 

8 

39 

$ 89 

8 

49 

$ 55 

8 

29 

$ 75 

8 

39 

$ 49 

8 

25 

$ 84 

8 

45 


LOW AS $1 

$ 42 8 17 
$ 415 8 130 
$4150 8 995 
$ 63 8 25 
$ 626 8 170 
$6260 8 


W/jackets, no labels, top quality. 90 day limited warranty by us 


.GENERIK™ 
DISKETTES 

SSSD $1.00 Each 
DSDD $1.40 Each 

Each at 1000 quantity. 

Minimum ader quantities apply. 
Above money back guarantee 
is by COMX Corporation, not us. 



f 1983 by 
COMX Corporaton 


MODEMS ACCESSORIES PRICE fffi 
ANCHOR, 

Signalman MKI Modem (RS232) $ 99 8 75 

Signalman Mark XII $ 399 8 269 

HAYES, IBM-PC Smartmodem 1200B $ 599 8 439 

IBM-PC Smartcom II Software $ 119 8 89 

Stack Chronograph (RS-232) $ 249 8 189 

Stack Smartmodem 300(RS-232) S 289 8 225 

Smartmodem 1200 (RS-232) $ 699 8 535 

Micromodem 100 (S-100 bus) $ 399 8 275 

Micromodem lie w/Smartcom S 329 8 239 

IBM-PC to Modem Cable $ 39 8 29 

NOVATION 

IBM-PC Access 1-2-3 Package $ 595 8 445 

Applecat II Modem. 300 BAUD $ 389 8 269 

212 Apple Cat. 1200 BAUD S 725 8 559 

PC-Cat with Crosstalk 5 595 8 419 

Cat S 189 8 139 

J-Cat $ 149 8 104 

212 Auto Cat $ 695 8 579 

Smart Cat 103/212 $ 595 8 415 

TRANSEND/SSM, 

Transend 1 fa Apple II $ 89 8 69 

ModemCard fa the Apple II $ 299 8 259 

Transmodem 1200 $ 695 8 559 

SOFTWARE SEE APPLE OR IBM UTIUTY SOFTWARE SECTIONS 


MONITORS ACCESSORIES 

★ AMDEK, 12" Green. #300G 5 200 

★ 12" Amba, #300A $ 210 

★ 12" Amba. #310A fa IBM-PC S 230 

★ 13" Cola I. Composite S 379 

★ 13" Cola II. RGB. Hi Res $ 529 

DVM. Cola II a III to Apple II l/F $ 199 

13". Cola IV, RGB. 720Hx400V 
NEC, 12" Green. Model JB1201M $ 199 

12” Cola, Composite. JC1215M $ 400 

12" Coter. RGB. IBM Model X1203 S 400 

★ PRINCETON, RGB Hi Res. HX-12 $ 795 

QUADRAM, Quadchrome 12" RGBCotor S 795 

Quadscreen 17" 968x512 S1995 

ZENITH, 12" Green. Mrfl. ZVM123 NEW! $ 200 
12" Amba. ZVM124 (IBM-PC) $ 200 


8 135 
8 149 
8 169 
8 289 
8 439 
8 175 
Cil 
8 159 
8 299 
8 299 
8 499 
8 499 
81595 
8 115 
8 115 


* STAR MICRO., 

Gemini 10"X.120cps,2.3K $ 499 8 289 

Gemini 15"X.120cps.2.3K Call CM 

IBM-PC to Epson a Star Micronics Cable S 60 8 35 

Apple l/F and Cable fa Epson a Gemini $ 95 8 59 

LETTER QUALITY — DAISY WHEEL PRINTERS: 
JUKI, 6100,17cps. 80 col.. Parallel $ 700 8 539 

NEC, 15LQ. 14cps. Para.w/TF, lOlcol $ 695 8 525 

35LQ, 31cps. Para.w/TF, 132coi $1335 8 995 

* TTX, 1014.13cps. Para.&Sa.. Pin&Fric $ 649 8 499 
SUPPLIES: Tracta Feed Papa. Ribbons. Daisy Wheels. 


PLOTTERS « S 

AMDEK, DXY-100.10" x 14". Para $ 749 8 599 
Amplot II, 10"x14“. 6 cola. S/P $1299 8 999 
MANNESMANN TALLY, 

Pixy 3. Micropiotta S 795 8 645 


ik.PAnu it-ismi inn xmiio All Mail: P.O. Box 23068, Portland, OR 97223, Include telephone number and double check your figures for SI&H. 

OnDERINGINrUnM AT lUNANUItHMo: All items usually in stock. Cashiers Checks. Money Orders. Fortune 1000 Checks and Government Checks, we immediately honor. Personal or other 
Comoanv Checks allow 20 days to clear No C O D Prices reflect a 3% cash discount so ADD 3% to above prices for VISA or MC. For U.S. Mainland, add 3% (S5 minimum) for shipping, insurance and handling (SI&H) by 
UPS UPS around is standard so add 3% ($10 minimum) more for UPS Blue for SI&H. Add 12% total ($15 minimum) for SI&H for US Postal, APO or FPO. For Hawaii. Alaska and Canada. UPS is in some areas only, all 
others are Postal so call write or specify Postal. Foreign orders except Canada for S.I&H add 18% or $25 minimum for SI&H except for monitors add 30% or $50 minimum for SI&H. Prices subject to change, typo errors, 
and availability so call to venfy All ooods are new, include warranty and are guaranteed to work. Due toour low prices and our assurance that you will get new unused products, ALL SALES ARE FINAL. Call before return¬ 
ing goods fa repair a replacement Orders received with insufficient SI&H charges will be refunded. ORDER DESK HOURS 6 A M. to 6 P.M. PST. Monday through Friday and 10 to 4 Saturday. 6 AM. here is 9 A.M. in New York. 
OUR REFERENCES: We have been in computers and electronics since 1958, a computer dealer since 1978 and in computer mail order since 1980. Banks: 1 st Interstate Bank, (503) 643-4678. We belong to 
the Chamber of Commerce (503) 644-0123. Better Business Bureau and Direct Marketing Association, or call Dunn and Bradstreet if you are a subscriber. Fastrak ™ and Generik '* are trademarks of ComX Corporation. 


CASH & CARRY OUTLETS: 

Over-the-counter sates only. Open Monday through Saturday 
10:00 until 5:00. 

PORTLAND, OREGON, 11507-D S.W. Pacific Hwy, Terrace 
Shopping Center, Tigard. On 99W between 217 and 1-5. Call 
245-1020. 

SEATTLE. WASH., 3540 128th Ave. SE, Bellevue. WA 98006. 
Tele.: 641-4736, in Loehmann's Plaza near Factoria Square, SE 
of Hwy. 405 & 90 and at SE 38th & Richards. 













































r DEALERS~ 
WE BUY 
EXCESS 
INVENTORIES, 


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 

THE IBM-PC SUPPLY CENTER 



256K IBM-PC 

Two 320K Disk Drives by CDC 
90 Day Warranty By Us 
Call for Details 


DRIVES 



SB 

CONTROL 

DATA OR Tandon 
320K/360KDSDD DISK DRIVES 

With Detailed Installation Instructions 
30 Day Warranty by Factory Authorized Distributor 
Same as now £000 
installed by IBM. $££9 $239 For One. 

HALF $199 HEIGHT 


Amdisk V, Vi height, internal, 
320K/360K 

Amdisk III, Dual 3" Micro Floppy, 
320K/360K 

Cable, Amdisk III to IBM-PC interface 


LIST 

PRICE 


OUR 

PMCE 


S 329 S 249 


S 599 S 529 

CaH 


MAYNARD 


Floppy Drive Control Brd.-up to 4 drives $ 195 $ 165 

same with Parallel Port S 275 $ 205 


OUADRAM 6 Meg. Removable S2295 $1795 

QUADISK 6 Meg. Fixed $1995 $1595 

PALI ON ’ 12Meg. Fixed $2250 $1750 

AVAILABILITY 20 Meg. Fred $2650 $ 2050 

27 Meg. Fixed $2895 $2295 

72 Meg. Fixed $6500 $4950 


8" CP/M-80 SOFTWARE 


MUCH MORE IN STOCK 

LIST 

PRICE 

OUR 

PUCE 

ASHTON-TATE, dBase II 

$ 

700 

$ 385 

Friday 

$ 

295 

$ 249 

BLUE CHIP, Millionaire 

$ 

70 

$ 43 

DIGITAL RES., CBASIC 

$ 

150 

$ 99 

CBASIC Compiler(CB80) 

S 

500 

$ 339 

Pascal/MT+ 

$ 

350 

$ 239 

CIS COBOL 

$ 

850 

$ 575 

PL/I 

$ 

550 

$ 375 

CCompiter 

$ 

350 

$ 250 

FOX & GELLER, Quick Code 

$ 

295 

$ 185 

dUtil 

$ 

99 

$ 62 

dGraph 

$ 

295 

$ 185 

INFOCOM, Starcross, Zork 1, II a II. ea. 

$ 

50 

$ 34 

Deadline a Planetfall, each 

$ 

60 

$ 40 

MICROCRAFT, Vertfct a Billreepa, ea 

s 

995 

$ 495 

MICROPRO, Wordstar® 

S 

495 

$ 239 

MailMenge 1 ** 

$ 

250 

$ 129 

WordStar Prof., 4Pak(Call) 

$ 

895 

$ 429 

MICROSOFT, Multiplan 

$ 

275 

$ 195 

C0B0L-80 Compiter SPECIAL 

S 

750 

$ 350 


MEMORY CHIP KITS 


LIST 

PRICE 


Add-on to your memory cards a mother board. 

100% tested, With 90 day warranty. 

★ 64K Kit. 200NS, 9 chips, 4164 $ 50 $ 45 

16K Kit, 200NS, 9 chips, 4116 

(for PC-1 motherboard) $ 50 $ 16 

AMHFKMAI 4-in-l Multiple Board, Cola 
rimU,l_rV G fjph iCS ,M 0 n 0 . 12 8 K $ 599 $ 519 


ComboPlus, 64K S/P/C $ 395 $ 279 

ComboPlus, 256K S/P/C $ 695 $ 495 

MegaPlus II, 64K, 2S/P/C $ 495 $ 345 

MegaPlus II. 256K, 2S/P/C $ 795 $ 595 

256K MegaPlus II Expanda $ 395 $ 295 

SixPakPlus, 64K, S/P/C +S/W $ 395 $ 295 

SixPakPliB, 256K,S/P/C +S/W $ 695 $ 495 

SixPakPlus, 384K,S/P/C +S/W $ 895 $ 595 

Fa SixPak w/ Game Port, add $ 45 

I/O Plus II. 2S/P/C $ 315 $ 195 


nnc Supervision, 132 col., mono, board 
v UO z Plus 64. fast Z80B, 64K poa port 


$ 850 $ ! 
$ 875 $ I 


*PnmY 256K RAM Card with Fastrak™ RAM disk emulator 
and spooler software. $ 495 $ 295 

65 
30 

$ 25 $ 19 
$ 50 $ 35 


niRTC PC Pedestal™ fa Display $ 80 $ 

V/Un 1 w 3 to 9 foot keyboard cable $ 40 $ 

Vertical CPU ‘System Stand 1 
Monochrome Ext. Cable Pair 


$ 499 $ 349 
$ 269 $ 199 


HERCULES MonoctYome Board 

Key Tronic, KB5150> std ke yboard 

Unzib Koala Pad™ w/PC Design 
I lUdld Programmer's Guide 

|| A V|J A DR Multifunction (6) Card, MFCS 89 $ 

nU wabovecmj 


$ 150 $ 109 
$ 15 $ 12 


Modules fa above card 
SandStar, no RAM card $ 230 $ 169 

SandStar, 256K Card $ 499 $ 395 


MICROSOFT”^ 

SystemCard 64K 
Mouse 

MOUSE SYSTEMS, PC Mouse w/soft. $ 295 $ 195 

ftQPMin PCnet™ Starter Kit, LAN $1490 $1190 
UnV/niU.pcnet™ Circuit Board Kit $ 695 $ 545 

PLANTRONICS 

ColorPlus, 16 cola brd. w/Para Port $ 475 $ 375 

QUADRAM 

★ Quadlink NEWEST VERSION 

Quadboard, no RAM. expand to 384K 
Quadboard 64K, expand to 384K 
384K 

II, no RAM, expand to 256K 
II, 64K, expand to 256K 
Quadboard II, 256K, 6 function 
Quad 512 + 64K plus serial port 
Quad 512 + 256K plus serial port 
Quad 512 + 512K plus serial port 
Quadcolal, board, 16 colors 
Quadcola II, board, use with Quadcola I 
Quadchrome, 1 T RGB Monita 
Quadscreen, 17" 968 x 512 Monita 
Microfazer, w/copy, PP, 8K,#MP8 w/PS 
Microfaza, w/copy, PP, 64K,#MP64w/PS $ 319 $ 219 
Miaofazer, w/Copy, PP, 128K, 

#MP128 w/PS $ 465 $ 295 

Microfaza, Snap-on, 8K. PP. Epson 

#ME8, w/PS $ 179 $ 145 

Microfaza, Snap-on, 64K, PP, Epson 

#ME64, w/PS $ 319 $ 235 

All Microfazers are expandable (w/copy to 512K)(Snap-on to 64K) 

1st MATE, 64K $ 389 $ 295 

1st MATE, 256K $ 589 $ 439 

Captain, 64K, 

S/P/C/Prog $ 424 $ 324 

Captain, 384K, 

S/P/C/Prog $ 795 $ 595 

TG PRODUCTS, Joystick $ 60 $ 40 

WICO, IBM-PC Mouse $ 100 $ 69 




Tecmar 


Prices and availability subject to change. Call. 

$55 

9 Each, 4164, 200 ns, MEMORY EXPANSION 
90 Day Warranty by us 


$325 i 


$295 Two or more. 

ComX 256K RAM BOARD 

Fully Compatible 2 Year Limited Warranty by ComX 
With Fastrak RAM Disk Emulator and Spooler Software 
Works on DOS 11 or 2 0 

★ MEANS A BEST BUY 


SOFT 

WARE for IBM-PC 

or XT 

BUSINESS 


BUSINESS 

1 UTILITY & SYSTEM 


LIST 

OUR 


MICROSOFT, Multiplan 

$ 275 

$ 175 

DIGITAL RESEARCH, 





PRICE 

PRICE 


Word 

$ 375 

$ 275 

Concurrent CP/M-86™ $ 

350 


225 

ALPHA, Database Managa II 

$ 295 

$ 195 


Word with Mouse 

$ 475 

$ 339 

CP/M-86™ $ 

60 


40 

ASHTON-TATE 




Financial Statement 

$ 100 

$ 69 

CBASIC 86™ $ 

200 


135 

★ dBase II, req. PC-D0S&128K 

$ 700 

$ 385 


Budget 

$ 150 

$ 109 

CBASIC Compiter (86 a MSDOS). each $ 

600 


365 

dBase II User’s Guide (Book) 

$ 30 

$ 20 


MONOGRAM, Dollars & Sense 

$ 165 

$ 110 

Pascal/MT +(CP/M-86) $ 

400 


269 

Everyman's DB Prima (Book) 

S 15 

$ 12 

★ OSBORNE/COMX, (Book & Business, 

Statistics 

PascaJ/MT + (MS00S) $ 

600 


399 

The Financial Planna 

$ 700 

$ 395 


& Math Programs on DS/DD Disks) 



PL/1 (MSDOS) a CP/M-86, each $ 

750 


499 

Friday 

S 295 

$ 199 


Some Common Base Prog. (70 ea.) 

$ 100 

$ 69 

Access Mngr.(MSD0S a CP/M-86), ea. $ 

400 


179 

APPLIED SOFT. TECH., Versaform 

$ 389 

$ 265 


Practical Basic Programs (40 each) 

$ 100 

$ 69 

Display Mngr(MSD0S or CP/M-86), ea. $ 

500 


339 

ASK MICRO, GL,AR,AP,INV a PR ea. 

$ 495 

$ 295 


PBL CORPORATION, 



Speed Prog. Pkg. (CP/M-86) $ 

200 


135 

BPI, GL.AR.APorPR 

$ 595 

$ 395 


Personal Investa 1.1 

$ 145 

$ 99 

CIS COBOL-86 $ 

850 


525 

★ CONTINENTAL, Home Accountant 

$ 150 

$ 89 


PEACHTREE, Peach Pak (GL.AR&AP) 

$ 395 

$ 239 

DR LOGO-86 $ 

100 


69 

FCM (Filing, Cataloging, Mailing) 

$ 125 

$ 89 


Peach Text 5000 

$ 395 

$ 239 

HAYES, Smartcom 1! (Data Com.) $ 

119 


69 

Property Management 

$ 495 

$ 329 


PEARLSOFT, Personal (DBMS & MIS) 

$ 295 

$ 195 

MICROCOM, Microterminal(DataCom.) $ 

100 


65 

DOW JONES, Market Analyza 

$ 350 

$ 279 

★ PERFECT, Perfect Writa™ 

$ 349 

$ 219 

MICROSTUF, Crosstalk XVI(Data Com.) $ 

195 


129 

Market Managa 

$ 300 

$ 239 


Writa & Spelter, 2 Pak 

$ 399 

$ 249 

MICROSOFT, muMath/muSimp $ 

300 


225 

Market Microscope 

$ 700 

$ 525 


Perfect Fila™ a Perfect Calc, each 

$ 249 

$ 149 

Business BASIC Comp. S 

600 


450 

★ EINSTEIN, Writa NEW! 

$ 300 

$ 199 


Perfect Writa, Spelter, Filer. Cate (4) 

$ 969 

$ 499 

Pascal Compiter S 

350 


255 

Memory Traina NEW! 

$ 80 

$ 55 


SOFTWARE ARTS, TK! Solva 

$ 299 

$ 219 

CCompiter $ 

500 


375 

Spelter NEW! 

$ 150 

$ 95 


SOFTWARE PUBLISHING, PFS File 

$ 140 

$ 94 

BASIC Compiter $ 

395 


285 

Maila NEW! 

$ 80 

$ 55 


PFS:Report 

$ 125 

$ 84 

FORTRAN Compiter $ 

350 


255 

Letta Scenes NEW! 

S 300 

$ 195 


PFS: Write NEW! 

$ 140 

$ 95 

COBOL Compiter $ 

750 


559 

FOX & GELLER, Quickcode (MSD0S) 

S 295 

$ 179 


PFS:Graph NEW! 

$ 140 

$ 95 

BASIC Interpreta $ 

350 


255 

dGraph (MSDOS) 

$ 295 

$ 179 


SORCIM, SuperCalc II 

$ 295 

S 195 

NORTON, Utilities 2.014 programs $ 

80 


65 

dUtil (MSDOS orCP/M86,ea.) 

$ 99 

$ 59 


SuperCalc ill 

$ 395 

$ 265 

ROSESOFT, Prokey $ 

75 


49 

Grafox (Color Graphics Brd) 
HAYDEN, IBM Pie Writa 

$ 295 
$ 200 

$ 195 
$ 135 


SSI/SATELLITE, WordPerfect 

Personal WordPerfect 

$ 495 
$ 195 

$ 3/5 

$ 149 

| HOME & EDUCATIONAL 1 

Pie Spelter 

$ 100 

$ 69 


STC/SOFTEC, The Creata 

$ 300 

$ 195 

EPYX/Auto. Sim., Temple of Apshai $ 

40 


29 

HOWARDSOFT, 




STONEWARE, Advanced D.B. Masta 

$ 595 

S 395 

Oil Boons $ 

100 


75 

Real Estate Analyza II 

$ 250 

$ 189 


SYNAPSE, Fite Managa 

$ 100 

$ 67 

★ ARMONK, Executive Suite $ 

40 


27 

Tax Preparer, 1984-fa 1983 

$ 295 

$ 220 


SYNERGISTIC, Data Reporta 

$ 250 

$ 169 

BLUE CHIP, Millionaire or Tycoon, ea. $ 

60 


39 

IUS, EasyWritall(WP) 

$ 350 

$ 259 


T/MAKER, T/Maker III 

$ 275 

$ 169 

BPI SYSTEMS, Personal Accounting $ 

195 


139 

EasySpella II 

$ 225 

$ 149 


VISICORP, VrsiCalc 4 

$ 250 

$ 179 

* BRODERBUND, Apple Panic (Cola) $ 

30 


19 

EasyFiter (a OBMS) 

$ 400 

$ 299 


VisiFile a VisiSchedule 

$ 300 

$ 219 

Lode Ruma a Serpentine, each $ 

35 


24 

Business System: GL+AR+AP 

$1495 

$ 995 


Desktop Plan 1 

$ 300 

$ 219 

COMPREHENSIVE, 




GL,AR.AP,PR,OE a INV.each 

$ 595 

S 395 


VisiWord with VisiSpell (128K) 

$ 375 

$ 269 

PCTuta(1.1 a2.0,ea.) $ 

60 


40 

★ INSOFT, Data Design(easy to use DBMS) 

$ 225 

$ 169 

i 




CONTINENTAL, Home Accountant+ $ 

150 


B9 

UFETREE, Volkswrita 

$ 285 

$ 195 


UTILITY & SYSTEM 

■ 

DATAMOST, Pig Pen/Space Strike, ea. $ 

30 


22 

★ LOTUS, 1-2-3 

MICROCRAFT, Verdict a Billkeepa.ea. 

$ 495 
$ 995 

$ 329 
$ 469 

1983 CL SOFTWARE AWARD: 


DAVIDSON, The Speed Reada II $ 

INFOCOM, Deadline/SUSPENDED, ea. $ 

75 

50 


49 

33 

MICRO LAB, Tax Managa 

S 250 

$ 169 

-uopy ii oy uentrai rant bottware is stm tne oest 

Zork la Zork II a Zork III, ea. $ 

40 


27 

MICROPRO, WordStar® 

$ 495 

$ 239 

software buy of 1983 and 1984. It will copy more copy 

★ INSOFT, Mystrix, Wonftrix or Quotrix.ea. $ 

35 


29 

MailMerge™ 

$ 250 

$ 129 

protected software and fasta than any otha backup system. 

MICRO LAB, Mina 2049 $ 

40 


29 

SpeHStar™ 

S 250 

$ 129 

Unlike otha copters it makes an exact duplicate of your 

MICROSOFT, Flight Simulata $ 

50 


33 

★ WordStar Professional. 4 Pak 

$ 695 

$ 429 

original and it does 100% verification of copy. Documentation 

MONOGRAM, Dollars & Sense $ 

165 


110 

Starindex™ 

$ 195 

$ 109 

is excellent. 



PBL CORP., Personal Investa $ 

145 


99 

InfoStar™ 

$ 495 

S 259 

★ CENTRAL POINT, Copy II PC. Backup 

$ 40 

$ 30 

SPINNAKER, Snoopa Troops (1 a 2) S 

45 


35 

ReportStar™ 

$ 350 

$ 199 

★ COMX, Fastrak™, RAM/Disk emulata 



Story Machine a Face Maka $ 

35 


24 

StarBurst™ 

$ 195 

$ 115 


and printa spooter program. Works on any 



STRATEGIC, The Wap Facta $ 

40 


30 

MICRORIM, R:base, Series 4000 

$ 495 

$ 335 


PC/DOS version a RAMCard. Menu Driven 

$ 100 

$ 59 

SUBLOGIC, Night Mission Pinball $ 

40 


27 



©1984 by Conroy-LaPointe, Inc. 
All rights reserved. 


ordeaocsk TOLL FREE 
(800) 547-1289 

Order Desk Hours: 6AM to 6PM PST 


Oregon TOLL FREE 
(800)451-5151 
Portland: 245-6200 


Hot Line For Information 
On Your Order 
[503)245-1030 


r FREE GIFT MAIL TO: P.0. Box 23068, Portland, OR 97223 

■ Use of our order forms qualifies you fa a free 

I gift with your ortter. Get on our mailing list now NAM E _ 

I for orda forms, and our new newsletta and 

! sales specials announcement. Our customers ADDRESS _ 

are already on our list. 

I COUPON CITY _ STATE_ ZIP_ 





































































Graphics excerpt 


LISTING 7 XORBOX—FILL A 
RECTANGULAR BOX USING XOR 


XORBOX 

XOR Fill a Rectangular Box with 
Color 

FUNCTION: This routine fills a rectangular box 
in the color graphics screen with a given color using 
the "exclusive or" operation. Each pixel in the rec¬ 
tangle is colored with a color obtained by "exclusive 
oring" its original color with a specified color. This 
function is useful for making cursors. 

INPUT: Upon entry: 

x-coordinate of upper left corner is in xl 
y-coordinate of upper left corner is in yl 
x-coordinate of lower right corner is in x2 
y-coordinate of lower right corner is in y2 
color of the rectangle is in bits 0 and 1 of color 
OUTPUT: Just to the screen 
REGISTERS USED: No registers are modified. 
SEGMENTS REFERENCED: Upon entry ES 
must point to the video RAM at B8000h and DS 
must point to the following look-up table for color 
masks: 
xtable 


dw 0FFC0h ( 0FFF0h, 0FFFCh,0FFFFh 
dw 03FC0h,03FF0h, 03FFCh,03FFFh 
dw 00FC0h,00FF0h, 00FFCh ( 00FFFh 
dw 003C0h,003F0h, 003FCh,003FFh ; 
ROUTINES CALLED: None 
SPECIAL NOTES: No bounds-checking is 
performed. The coordinates must be in range 
and in order. That is, the following must be 
true: 

0 < xl < x2 < 319 
0 < yl < y2 < 199 

CODE: 


; ROUTINE TO 

XOR A RECTANGULAR 

BOX 

xorbox proc 

far 


push 

si 

; save registers 

push 

di 


push 

dx 


push 

bx 


push 

cx 


push 

ax 


; determine byte position for 

start 

; get y contribution 


mov 

ax.yl 

; get starting y-coordinate 

mov 

ah ,al 

; replicate for odd/even bank 

and 

ax.lFEh 

; just one bit gets moved 

sal 

ax,l 

; times 4 

sal 

ax,l 

; times 8 

sal 

ax,l 

; times 16 


COOSOL COMPUTER PRODUCTS 


COLUMBIA DATA MPC 



SANYO COMPUTER 


IBM-PC" COMPATIBLE 
COMPUTER SYSTEM 


$99 



COLUMBIA MPC and VP Systems: IBM™ 
COMPATABLE Dual Floppies, 128K RAM, 
Two RS-232 Serial ports, Centronics Printer 
port, IBM™ Comp. Keyboard, Hi-Res Color 
Graphics Card, Green or Amber Monitor 
and more with $3,000 IBM Software bundle. 
COLUMBIA LOW TOTAL PRICES . CALL 

OTHER COMPUTERS 

• SANYO MBC-1000 with Bundled 

Software.$1595 

• SANYO MPC-3000 with Bundled 

Software.CALL 

• NEC PC-8001 A, PC-8012A, PC-8031A, 
JB-1201, PC-8023 w/Software... 

(NEC SYSTEM).$2495 

► NEC APC PC 8800 System 

w/Software.CALL 

• EAGLE Business Computers.CALL 

All EAGLE CPUs Includes Software Bundles 

IBM™ SOFTWARE 

» MICROPRO WORDSTAR.CALL 

» MICROPRO SPELLSTAR/ 

MAILMERGE.CALL 

► MICROPRO CALSTAR.CALL 

► ASHTON-TATE-BASE II.CALL 

► I U S EASY WRITER II .$235 

► I U S EASY SPELLER .CALL 

► I U S ACCOUNTING Series 

and Others .CALL 

• PEACHTREE Software .CALL 

► MICROSOFT Software .CALL 

► LOTUS 1, 2, 3.$399 

» CONTINENTAL HOME ACCOUNTANT 

PLUS.CALL 


@SANYO 

SANYO System Includes: IBM™ Compat- 
able 16 bit 8088 CPU, 128K RAM, 1 single 
s/dd Floppy Drive, Printer, Speaker & Joy¬ 
stick Ports, With: Sanyo Basic, Word Pro¬ 
cessing & Spread Sheet Software. MBC555 
COOSOL will Ship Orders “First In First Out” 
CALL NOW and Place Your Order 

MODEMS 

HAYES SMARTMODEM 

(300 BAUD .$227 

HAYES SMARTMODEM 

(300 & 1200) and B.CALL 

HAYES CHRONOGRAPH.$199 

NOVATION J-CAT.$120 

NOVATION 212 AUTO-CAT.CALL 

SIGNALMAN MARK I and others .. CALL 
U.D.S. Series Modems.CALL 

CARDS 

64K MEMORY Exp. to 256K.CALL 

Multi Fun. w/Memory Exp. to 256K .. CALL 
Multi Fun. w/Memory Exp. to512K .. CALL 

6 Multi Fun. w/Clock Calendar.CALL 

Hi-Res Color Graphics & 

B/W Monitor.CALL 

OTHER IBM CARDS.CALL 


PRINTERS 

EPSON FX-Series.. .NEW. 

EPSON RX-80 w/GRAFTRAX + .... 
EPSON MX-100, 80, & F/T 

w/GRAFTRAX +. 

NEC 3550, or 10, 15, 20, 25, 30. 

NEC 7710, 7715, 7720, 7725 & 7730 

NEC PC-8023A-C. 

NEC PC-8025A . 

GEMINI 10X. ..$350, GEMINI 15.... 
C.ITOH 8510 and 1550 Ser. or Par. . 
C.ITOH FI0-40 and F10-55 Par. 

or Ser. 

OKIDATA 82A. 

OKIDATA 83A, and 84. 

OKIDATA 92, 93, 2350, & 2410. 

DIABLO 630.. .CALL * DIABLO 620 
IDS 80 and 132 PRISM Printers 
ANADEX ADX-9500 and others 

BROTHERS HR-1 or others. 

COMREX CR-I or CR-II Ser. or Par. 

TOSHIBA P1350-P or P1350-S. 

SILVER-REED EXP550-P 

or EXP550-S. 

SMITH-CORONA TP-1 and others . 
SANYO PR-5500 . 


CALL 

CALL 

CALL 
CALL 
CALL 
. $439 
CALL 
. $490 
CALL 

CALL 
. $425 
CALL 
CALL 
. $989 
CALL 
CALL 
CALL 
CALL 
$1595 

CALL 

CALL 

CALL 


MONITORS 

NEC JC-1203DH(A) Hi-Res RGB ... 

NEC JB-1201 Green. 

AMDEK Hi-Res RGB and others ... 

COMREX Amber or Green. 

PRINCTON GRAPHICS 

Hi-Res RGB . 

TAXAN Hi-Res RGB and others_ 

SANYO 09, 12, 13 inch Composit Hi; 
Black & White, Green and Color 
Monitors. 


. $599 
CALL 
CALL 
. $159 


CALL 

CALL 

Res 

CALL 


CALL 7 DAYS (800) 854-8498 Calif. (714) 545-2216 

COOSOL, INC., P.O. Box 2642, Costa Mesa, CA 92626-2642 

Computer Baron 3013 Harbor Blvd., Costa Mesa, CA 92626 (714) 979-2488 
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Encounter REVELATION 


2.0 versions, and is compatible 
with the IBM PC™ >CT™ COMPAQ™ 
Corona™ Columbia Multi- 
Personal® and the Eagle 1600™. 
Its also compatible with mini¬ 
computers utilizing the PICK 
Operating System™ Minimum 
configuration requires 320K 
memory and 8087 math chip. 


limited only by disk size. 

Also featured: A powerful, 
hybrid programming language. 

A fourth generation applica¬ 
tions and program generator 
Our programs write programs! 

Communications functions 
that give your PC the power to uti¬ 
lize applications, programs, and 
data from thousands of existing 
mainframe and minicomputers. 

8087 math chip support 

Revelation co-exists with 
MS/DOS™ or PC/DOS™ 1.0,1.1, 


For $950, Revelation Software by 
Cosmos will give your PC capabili¬ 
ties that no microcoputer has ever 
had before. Through a versatile, 
high performance Relational Data 
Base Management System 
developed by Cosmos, Revelation 
will give your microcomputer all 
the power and sophistication 
of a minicomputer. 

Revelation features a data base 
with variable-length fields and 
records, (up to 64K), and unlimited 
files and accounts. File size is 


PICK SYSTEMS. Eagle 
1600™ of Eagle 
Computers. Corona PC™ 
of Corona Data Systems. 
Columbia Multi- 
Personal™ of Columbia 
Data Products Inc. 


MS/DOS™ of Microsoft 
Corp. IBM PC Registered 
TM of International 
Business Machines Corp. 
COMPAQ™ of COMPAQ 
Computer Corp. PICK 
Operating System™ of 


CIRCLE NO. 132 ON READER SERVICE CARD 

Telephone 1-800-422-2511 
Inside Washington 206-496-5974 


COSMOS 


P. O. Box AH, Morton, WA 98356 





Graphics excerpt 


mov 

di ,ax 

; address gets 16 times y-coordinate 

and 

di,7FFh 

; not the odd/even bit 

sal 

ax ,1 

; times 32 

sal 

ax,l 

; times 64 

add 

di ,ax 

; address gets 80 times y-coordinate 

; add In x contribution 


mov 

ax.xl 

get x-coordinate 

sar 

ax,l 

divide 

sar 

ax,l 

by 4 

add 

di ,ax 

beginning offset 

; count for 

outer loop 


mov 

cx,y2 

; ending y-coordinate 

sub 

cx.yl 

; minus starting y-coordinate 

inc 

cx 

; plus one 

; count for 

inner loop 


mov 

sar 

sar 

si ,x2 
si ,1 
si ,1 

; ending x-coordlnate 

mov 

ax.xl 

; starting x-coordinate 

sar 

ax.l 

; divide 

sar 

ax, 1 

; by 4 

sub si,ax 

; get the color 

; take the difference 

mov 

bx,color ; 

; get the color 

and 

bx,3 ; 

i just between 0 and 3 

mov 

dl ,cbytes[bx] 

; look up color pattern 

; determine 

mask for start and ending bytes 

mov 

bx.xl 

starting byte 

and 

bx,3 

just the pixel position 

sal 

bx,l 

times 2 

sal 

bx,l 

times 4 

mov 

ax,x2 

ending byte 

and 

ax,3 

just the pixel position 

add 

bx,ax 

4*starting+ending 

sal 

bx',1 "" 

8*starting+2*ending 


mov 

bx,xtable[bx] ; 

look up the masks 


; set up masked 

color bytes 



mov 

mov 

and 

dh.dl 

ah,dl ; 

dx.bx ; 

color for left bytes 

color for middle bytes 

mask left and right color bytes 


cld 

*’ 

forward direction 


xboxloop: 

push 

push 

CX ; 

di ; 

save count for outer loop 
save address of leftmost byte 


mov 

cx,si ; 

count for inner loop 


check if only 
mov 

jcxz 

one byte in a scan line 

al,bh ; get the mask 

xboxloop3 ; ending byte coincides 


; xor the leftmost byte 

xor es:[di],dh ; 

xor color into memory 


inc 

dec 

jcxz 

di ; 

CX ; 

xboxloop2 ; 

next byte 

count it 

done? 


; xor the middle bytes 
xboxloopl: 

xor 

inc 

loop 

es: [d i ], ah ; 

di ; 

xboxloopl ; 

xor color byte into memory 
next byte 

loop to get all the middle 


; handle the rightmost byte 

; come here if 
xboxloop2: 

mov 

two or more bytes 

al.OFFh ; 

set full mask 


; In any case come here to adjust 
xboxloop3: 

and 

al.bl ; 

bring in right part 




BASIC.C Library - source code.$175 

EC - full screen editor.$ 85 

BASIC.C & EC .$225 

BASIC.C & DeSmet C Compiler.$275 

BASIC.C & Computer Innovations C compiler.$475 

BASIC.C & Lattice C compiler.$550 

BASIC.C, DeSmet C Compiler, & EC.$325 

BASIC.C, Computer Innovations C compiler, & EC.$525 

BASIC.C, Lattice C compiler, & EC.$600 


Until now, IBM BASIC and C were about as far apart as apples 
and oranges — and if you wanted to move from BASIC to C, you 
had to go back to square one. Not anymore! 

There’s no denying that BASIC is a fine language: it has 
probably helped you leam a lot about programming computers. 
But now that you know how to program, isn’t it time to take the 
next step — to a language that was designed to help you quickly 
develop software that is fast, compact, and portable? 

BASIC.C can help you make the transition smoothly: it’s a 
library of C functions providing BASIC's high level capabilities 
you’ve come to know so well. Functions for string handling, 
sequentiarand random i/o, graphics, and many more — all 
designed to look and work like BASIC. 

You get the source code to BASIC.C: extensively documented, 
it provides many examples to help you leam how to write C 
functions, and if a function doesn’t happen to suit your specific 
needs . . . change it! 

C Source provides a complete development package: the 
BASIC.C Library, a full screen editor, and a choice of three C 
compilers. Buy it all, or just the pieces you need. 
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FEATURING 
IBM, APPLE & 
WORK-ALIKE 
COMPUTERS & 
COMPATIBLES 

FORMERLY 
APPLEFEST 
& PC’83 



THE PERSONAL COMPUTER 

USERFEST 


Plan now to attend the Personal Com¬ 
puter Userfests, the largest events ever 
... for Apple and IBM PC users. 

Userfest brings together two of the larg¬ 
est, most successful shows ever con¬ 
ceived for personal computer users: 
Applefest and PC’83. Now that Apple 
and IBM can run each other’s software, 
and with so many products adapted for 
both systems, the two shows merged 
beautifully. 

At Userfest you’ll see—and try out—all 
of the newest state-of-the-art products 
for your Apple, IBM PC or work-alike. 
Each Show has hundreds of displays 
and exhibits, and thousands and thou¬ 


sands of products including innovative 
new software, power peripherals, 
accessories, support services, books 
and publications. Products to help you 
explore the full potential of your com¬ 
puter for office, home and school 
applications. 

Userfest features all the major makes of 
Apple and IBM computer compatibles. 
In fact, it’s the largest display of these 
products, and biggest gathering of IBM 
and Apple experts, ever assembled in 
either city. Hence, you can learn more in 
two days at Userfest than you could in 
months of visiting computer stores or 
reading trade journals. 


And best of all, everything on display at 
Userfest is for sale, usually at special 
show prices, so you can save hundreds, 
even thousands of dollars by making 
your purchases at the Show. 

So don’t miss the Personal Computer 
Userfest when it comes to Chicago 
and New York in 1984. It’s a once-only 
opportunity. 

Order your tickets in advance and avoid 
long lines. Admission is $10.00 for a one- 
day ticket, or $20.00 for four days. Chil¬ 
dren’s tickets (under 10 years of age) are 
$4.00 and $8.00. If you need hotel 
accommodations and/or airline reser¬ 
vations, check the line on the Advance 
Ticket form. 


CHICAGO 

USERFEST/CHICAGO 

Thursday-Sunday 

May 3-6,1984 

10:00AM to 5:00PM daily 

O’Hare Exposition Center 

9291 West Bryn Mawr Rosemont, Illinois 

(next to Chicago’s O’Hare Airport) 

NEW YORK 

USERFEST/NEW YORK 

Thursday-Sunday 
September 20-23,1984 
Madison Square Garden 
10 : 00 AM to 5:00PM daily 



For information about exhibiting at the 
Personal Computer Userfests, call or 
write Northeast Expositions, 822 Boyl- 
ston Street, Chestnut Hill, Mass 02167. 
Tel: 617-739-2000. 

For hotel information call or write Trade 
Show Department, Fox Travel, 

P.O. Box 498, Waltham, Mass 02254. 
Tel: 617-890-1770 or 800-225-8410 
ext. 314. 

Userfest (formerly known as Applefest 
and PC’83) is produced by Northeast 
Expositions, 822 Boylston Street, 
Chestnut Hill, Mass 02167. 


ADVANCE 
TICKET 
ORDER FORM 

Mail this form (or a facsimile) with full 
payment to Northeast Expositions, 

822 Boylston Street, Chestnut Hill, 

Mass 02167. Tel: 617-739-2000. No 
ticket orders accepted 14 days or 
nearer to each Show. Your tickets will 
be mailed one month prior to the Show. 
Sorry, no telephone or credit card 
orders please. 


Name: ____ _ 

Pnmnan\/ (if an\/V 



UUi I i(Jai ly \ii ai iyy-—- 

AHHroQQ- 



Oify 

State: 

Zip: 

Tpl- P)q\/ ( ) 

Evening (_ 

) 

itJi. L/ay (- ) - 

Enclosed is full payment for: 

adi ilt one-day tickets ( 5) $10.00 each 

quantity 

quantity 

adult four-day tickets @ $20.00 each 


use tins line for children’s ticket orders 
□ Check here if you need hotel and/or airline information 
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Graphics excerpt 


and 

dl ,al 

; mask the color if needed 

; xor the rightmost byte 


xor 

es:[di] ,dl 

1 xor byte into memory 

inc 

di 

; next byte 

pop 

di ; 

; restore the leftmost address 

test 

di ,2000h ; 

; odd or even scan line? 

jz 

xboxloop4 

; skip if even 

add 

di ,80 

; add 80 if odd 

xboxloop4: 



xor 

di ,2000h 

; switch banks in any case 

pop 

cx 

; restore count of outer loop 

loop 

xboxloop 

; loop for next scan 1ine 

pop 

ax 

; restore registers 

pop 

cx 


pop 

bx 


pop 

dx 


pop 

di 


pop 

si 


ret 



xorbox endp 



ex4prim ends 

- routine 

; end of code segment 


LISTING 8—CONSTANTS AND 
DEFINITIONS USED IN 
SECOND-LEVEL FUNCTIONS 


For 320 x 200 color graphics mode 

extrn setpt:far,xorpt:far.locate:far 



extrn 

extrn 

extrn 

setbox:far.xorbox:far 

xO:word,y0:word,xl:word,yl:word,x2:word,y2:word 
color:word 


extrn 

ptable:word 

.********************************************************* 

stacks 

segment 

stack 


db 

100 dup('paint stack ') 

paintstack 

label word 


db 

100 dupCregular stack ’) 

stacks 

ends 


.**********************************************★********** 

datas 

segment public 

’ 

public 

font 


public 

xmagn.ymagn 


public 

xmess.ymess 

; public parameters 

font 

db 

0 

xmagn 

db 

1 

ymagn 

db 

1 

xmess 

dw 

? 

ymess 

dw 

? 

; parameters needed for line drawing routine 

dels 

dw 

? 

delp 

dw 

? 

dele 

dw 

? 

deltas 

label 

word 

del sx 

dw 

7 

delsy 

dw 

7 

delse 

dw 

7 

deldx 

dw 

7 

deldy 

dw 

7 

delde 

dw 

7 ' 

datas 

ends 


.********************************************************** 
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Now you can double your PCs internal storage capacity. 
Floppy Disk Services has top quality half-height disk 
drives and everything you need to install them easily. 
Choose either two or four half-height drives (320K per 
drive) or for the XT, two half-heights plus a hard disk. 
An energy efficient direct drive DC motor powers the 
system. We have mounting kits available (extra cost) for 
each two-drive system purchased, along with clear, 
simple instructions. 

These drives are manufactured by Shugart, and come 
with a full one year warranty. Our prices are always 
exceptionally low. Call Floppy Disk Services today for 
prices and specs! Dealer inquiries invited. 


IBM PC is a trademark of IBM Corp. 


loppy Disk Services, Inc 


Outside NJ, call (800) 223-0306 
In NJ, call (609) 799-4440 

Alexander Rd„ Princeton, NJ 08540 


'FLOPPY 

■DISK 

.SERVICES 
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Potent Pascal* 


Microsoft® Pascal may be the 
most powerful software develop¬ 
ment environment available for 
the MS-DOS system. It com¬ 
bines the programming advan¬ 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver¬ 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICROSOFT® precision IEEE 

The High Performance Software floating point 

arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 


provided if the coprocessor is not 
installed. 

Support for long heap alloca¬ 
tion and separate module compi¬ 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter¬ 
face makes it easy to combine 
Microsoft FORTRAN or assem¬ 
bly language subroutines. 

Get the potent Pascal 
Call 800-426-9400 to order* 


In Washington State, call 206- 
828-8088. Ask for operator C3 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 



Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 


Graphics excerpt 


video 

segment 

at 0B800h 

video 

ends 


. ********************************************************** 

ex4adv 

segment 



public 

gmessout 


public 

set! ine 


public 

schar ,rchar 


public 

paint 


assume 

cs:ex4adv.ds rdatas.es:video.ss:stacks 

• 


LISTING 9 SETLINE—DRAW A LINE 

SETLINE 
Draw a Line 

FUNCTION: This routine draws a line from 
(xl,yl) to (x2,y2) in the specified color. It uses Bre- 
senham's algorithm. 

INPUT: Upon entry: 
xl contains x-coordinate of starting point 
yl contains y-coordinate of starting point 
x2 contains x-coordinate of ending point 
yl contains y-coordinate of ending point 
color contains the color of the line 
OUTPUT: Just to the screen 
REGISTERS USED: No registers are modified. 
SEGMENTS REFERENCED: Upon entry ES 


must point to the video RAM at B8000h and DS 
must point to a data segment used by the point plot¬ 
ting routine (see SETPT or XORPT above). 
ROUTINES CALLED: SETPT 
SPECIAL NOTES: No bounds-checking is per¬ 
formed. The user must make sure that the coordi¬ 
nates and the color are in their proper ranges. That 
is, xl and x2 must be between 0 and 319, yl and y2 
must be between 0 and 199, and color must be be¬ 
tween 0 and 3. 

CODE: 


; ROUTINE TO DRAW LINE 

setline proc far 

push 

bx 

; save registers 

push 

cx 


push 

dx 


push 

si 


push 

di 


_ push 

ax _ 


; set up x and y updates 


mov 

si ,1 

; start with positive 1 for x update 

mov 

di ,1 

; start with positive 1 for y updats 

; find Jy2-ylJ 



mov 

dx ,y2 

; get y2 

sub 

dx.yl 

; subtract yl 

jge 

storey 

; skip if y2-yl is nonegative 

neg 

di 

; move in negative y direction 

neg 

storey: 

dx 

; absolute value of y2-yl 

mov 

deldy,di 

; store y update for diagonal moves 


PROGRAMMERS- 


Ad Changed 1/20/84 


COMPARE Products. Get Answers. GUARANTEES 


We research and specialize only in software for programmers of micros. Il a product IS unknown to you and we recommend It then we take the risk. 


PHILOSOPHY ! We carry every programmer’s product for CPM80. MSDOS and CPM86 plus every key product for APPLE, Commodore 64, ATARI and TRSDOS. 


“C M LANGUAGE 


LIST 
PRICE 

APPLE: AZTEC C-Full. ASM $199 

8080: BDS C-Fast. popular 150 

8080: AZTEC C-Full 199 

Z80: ECOSOFT-Fast. Full 250 

8086: C86- optimizer. Meg 399 

8086 Lattice-New 1.1 <S 2.0 600 

Microsoft (Lattice) MSDOS 500 

Digital Research Megabyte 8086 350 

Desmet by CWare-Fast 8086 109 


ENVIRONMENT 

Active Trace-debug 8080/86 $ 80 
MBASIC-80 • Microsoft 8080 
BASC0M-86 • Microsoft 8086 
CB-86 DRI CPM86/PC’ 600 
PBASIC • DRI 8086 

Business BASIC-MicroS MSDOS 


our 

PRICE 

call 

125 

call 

225 

call 

495 

call 

280 

99 


73 


375 $255 
395 279 

449 
119 
449 


150 

600 


EDITORS Programming 


BELLESOFT - PASCAL MSDOS $ 245 

C Screen Editor • 

source 8080/86 

EDIX PCDOS 

FINAL WORD 8080/86 

MINCE CPM, MSDOS 

PM ATE • powerful CPM 


NA 

195 

300 

175 

195 

225 

150 

200 


call 

60 

149 

225 

149 

175 

195 

119 

159 


PASCAL 


ENVIRONMENT 

CPM86/PC 
CPM80 
MSDOS 


PASCAL MT+86 
without SPP 
MS PASCAL 86 
ALC0R PASCAL full w/ 8080 
right extensions to learn 
SBB PASCAL great, fast PCDOS 
PASCAL 64 • nearly full COM 64 
UCSD PASCAL Compiler UCSD-PC 


LIST 

PRICE 

$400 

350 

350 

250 

350 

99 

375 


OUR 

PRICE 

$295 

259 

280 

call 

315 

89 

call 


OTHER PRODUCTS 


Microshell - 
improve CPM 
10 LISP-full. 1000K 
RAM PCDOS 

PLINK-86 - overlays 8086 

PL/I-86 8086 

Prolog - Al Language PCDOS 


8080 150 125 


175 call 
350 315 
750 560 
NA 125 


LANGUAGE LIBRARIES 


Lookalike of Hayes Smart 1200 modem 369 


LOOKING FOR 


‘FORTRAN to C conversion 
software 
‘Al Library for C 
‘Benchmark info on PASCAL. 
FTN.C 

‘Faster, compatible MSDOS 
Assembler 

‘Full Intfirnreter for C 


8086 

VEDIT • full, liked CPM. PCDOS 
8086 


SERVICES 


* Programmer's Referral List * Dealer’s Inquire 

* Compare Products * Newletter 

* Help find a Publisher * Rush Orders 

* Evaluation Literature 

* Bulletin Board-7 PM to 7 AM 617-461-0174 


C_to_dBASE interface 

8086/86 

NA 

$95 

C TOOLS Graph. Str 

PCDOS 

NA 

115 

FLOAT87 Lattice PL1 

PCDOS 

NA 

115 

GRAPH GSX 80 

CPM80 

60 

50 

HALO 

PCDOS 

150 

125 

ISAM Access Manager-86 

8086 

400 

300 

PHACT with C 

PCDOS 

NA 

250 

FABS 

CPM80 

150 

135 

PASCAL TOOLS 

PCDOS 

NA 

115 

SCREEN Display Mgr 86 

8086 

500 

375 

PANEL 86 many 

PCDOS 

NA 

315 

WINDOWS-AMBER 

PCDOS 

295 

call 

| FORTRAN H 




MS FORTRAN-86 Megabyte MSDOS 

$350 

$265 

SS FORTRAN 86 

CPM-86 

425 

345 

FORT RAN-80 '66 decent 

CPM80 

500 

350 

INTEL FORTRAN-86 

IBM PC 

NA 

1400 

DR FORTRAN COMING 




RM FORTRAN COMING 





PRODUCTIVITY USING MSDOS 

Assume use of a compiler and typical editor. What commercial or public 
domain products improve productivity? “MSDOS Programming” is a 
growing document with some answers. Call to request it. Help improve it. 

Earn $50 credit toward any purchase when we add to “MSDOS Pro¬ 
gramming ’ ’ any description, code, or idea received from you in the mail or 
on our BBS. Include your name, phone, compiler you use. 

SUGGESTED PRODUCTS FOR PRODUCTIVITY 

- Full use of files across 2.0 directories: AKA ALIAS S60. Overlays, headers in alt directory. 

- Recover erased or damaged files - use Norton Utilities $65 or POWER $139 which also includes 
directory management, memory move, bad sectors file. etc. 

• Programming tools lor filecompare. cross reference, combining/splitting files, linenumber. 
radix conversion, columnmove. scrollspeed. prettyprint use Programmer’s Helper $175. 

• Improve on DEBUG with Codesmith-86 $135 many breakpoints/windows. Disasm. save to disk 
etc. 

- Control/run multiple tasks simultaneously. And/ or RAMdisk. better Printspool -Multijob $179. 


Call for a catalog, literature, comparisons, prices. Shipping $2.50 
per item purchased. All FORMATS available. 

THE PROGRAMMER’S SHOP™ 

908-P Providence Highway. Dedham. MA 02026. 
617-461-0120. Mass: 800-442-8070 

visa 800421-8006 master card 


RECENT DISCOVERIES 
HIGHLIGHTED 


C Helper includes source in C 
for CP/M80, MSDOS fora: 

DIFF. GREP, Flowcharter. XREF, 

C Beautifier and others. $115. 

Note: all prices subject to change without notice. 
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Raging G 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other 
MS-DOS C compilers, Microsoft® 
C consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX™compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 

MICROSOFT, effective use of 

The High Performance Software tilC SVHllcdDlC 

memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 

How do programmers feel 
about Microsoft C? 

“In the top category for its quick 
compile and execution time, small 
incremental code, best documen¬ 
tation, and consistent reliability!’* 
—Ralph Phraner, BYTE Magazine 

“Best for software development’.’ 
—Bill Hunt, PC Tech Journal 

“Produces good, tight-running 

programs’.’ 

—Peter Norton, Sofialk 

Get the raging C. 

Call 800426-9400 to order. 

In Washington State, call 206- 
828-8088. Ask for operator C3 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 


Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
UNIX is a trademark of Bell Laboratories. 

* Reprinted with permission. BYTE Magazine, August ’83. 



Graphics excerpt 


; find 

|x2-xl 

mov 

sub 

cx,x2 

cx,xl 

; get x2 
; subtract xl 


jge 

neg 

neg 

storex 

si 

cx 

; skip if x2-xl is nonnegative 
; move in negative x direction 
; absolute value of x2-xl 

storex 

mov 

deldx.si 

; store x update for diagonal moves 

; sort 

| y 2-y 1 
cmp 

jge 

and |x2-xl| 
cx ,dx 
setdiag 

; compare dels with delp 
; skip if straight moves in x direction 


mov 

xchg 

jmp 

si ,0 
cx.dx 

storedelsxy 

; if straight=vertical: kill x update 
; and exchange differences 

setdiag: 

mov 

di ,0 

; if straight=horizontal: kill y update 

; store dels, 
storedelsxy: 

delp, delsx. 

and delsy 


mov 

mov 

mov 

dels,cx 
delp.dx 
delsx,si 

; change in straight direction 
; change in perpendicular to straight 
; x update in straight direction 


mov 

delsy,di 

; y update in straight direction 

; get 

initial 

values for x 

and y 


mov 

mov 

si ,xl 
di ,yl 

; x-coordinate 
; y-coordinate 

; compute initial value and 
mov ax,delp 

sal ax,l 

increments for error function 

; 2*delp 


mov 

delse.ax 

; change if straight move 

; 

sub 

ax,cx 

; 2*delp - dels 


mov 

bx,ax 

; initial value 


sub 

ax,cx 

; 2*delp - 2*de1s 


mov 

delde,ax 

; change if diagonal move 


; adjust count 



inc 

cx 


; set the color 



mov 

dx,color ; 

; get the color 

; main loop structure 


1 ineloop: 



call 

setpt 

; plot the point 

cmp 

bx, 0 

; determine straight or diagonal move 

jge 

diagonal 


; case for straight move 


straight: 



add 

si,delsx 

; update x 

add 

di .delsy 

; update y 

add 

bx,delse 

; update error term 

loop 

1ineloop 

; next point 

jmp 

1 ineexit 


; case for diagonal move 


diagonal: 



add 

si ,deldx 

; update x 

add 

d i .deldy 

; update y 

add 

bx,delde 

update error term 

loop 

1 ineloop 

; next point 

1 ineexit: 



pop 

ax 

; restore registers 

pop 

di 


pop 

si 


pop 

dx 


pop 

cx 


pop 

bx 


ret 



setline endp 


iuu i i nr 

CIIU5 -▼ 

ex4adv ends 


; end of code segment 

end 


ARE YOUR 
CORDS AND 
CABLES 
GETTING 
YOU DOWN? 



GET THEM UP AND OUT OF THE WAY WITH THE 

CORDS CABLE 

ORGAN IZER” f ^ 

$1495 

plus $2 postage 

i 

• No more tangles • Conveniently mounts under 
desk or table • Rugged steel basket with plastic 
coating • Includes plastic cable ties • Size 6" 
wide, 12" long, 4" deep IDA\T 

VISA/MC okay til6 JLJKvJlNI 

_._interlace group 


1-800-328-5727 Ext. 135 

3938 Meadowbrook Road, Minneapolis, MN 55426. 
A Division of Dynalysis Corporation. Dealer inquiries invited. 
For tech. info, and Minn, residents, call (612)938-8697 


% <P 


Gin 


,,#V' 


^ ' c,2 


the IRON 

interface grou] 


1-800-328-5727 Ext. 135 

3938 Meadowbrook Road, Minneapolis, MN 55426. 
A Division of Dynalysis Corporation. Dealer inquiries invited. 
For tech. info, and Minn, residents, call (612)938-8697 
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rt MetraByte’s DASCON-1 is a 

Kcw&Zofc 1 ^ Complete, High Precision, 

low Speed Ma Acquisition 
and Control System, 



FEATURING: 


One YEAR WARRANTY 
SOFTWARE INCLUDED 

Data Acquisition and Control 
* Graphics-plotting and storing graphs 
Transducer Linearization 
CRT-Assisted board Calibration/Set-Up 
Procedures 
EASY TO USE 

1 CALL Statement accesses all Analog and Digital I/O 
Board plugs directly into the I.B.M. PC 
12 Bits of Digital I/O 
12 Bit resolution of Analog I/O 


4 Analog Input Channels with OverVoltage Protection 
to 120 Volts rms 

4 Analog Input 30 dB (60Hz) Switchable Filters 

2 Switch Selectable RTD Interfaces 

2 Precision Adjustable Voltage References 

2 Precision 1mA Constant Current Sources 

2-3-4 Wire Bridge Operation 

Battery Backed-Up Clock/Calendar 

External Interrupt Capabilities 

16 Channels Per Second Throughput 

Easy to Understand Instruction Manual With Practical 

Examples 

* IBM Color Adapter Board Required 


ACCESSORIES AVAILABLE 


Analog Output D/As (12 Bit Resolution) 
Instrumentation Amplifiers for Switch Selectable 
Analog Input Gains of lO, lOO, lOOO 
(extends resolution to 0.5 Microvolt per bit) 
OPTO-22 Type Modules, Cables, Connectors 
6-Inch RTD for Temoerature Measurements 


Screw Terminal Input/Output Board With Enclosure 
/cable extra) 

Solid State I/O Module Board With Enclosure (cabl< 
extra) 

Form C Relay Output Board With Enclosure (cable 
extra) 


The Price, 


$ 485 .°° 
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IBM Personal Computer is a 
registered Trademark of IBM 




Also 

Accepting 


254 Tosca Drive, Stoughton, MA 02072 


(617) 344-1990 


















SOFTWARE 

ApTec (for color Prism Printers) 

Rainbow Writer Color Text Formatter ... $119. 
Rainbow Writer Screen Grabber.69. 

Ashton Tate 

dBase II. 379. 

Best Programs 

PC/Personal Finance Program.65. 

PC/Professional Finance Program II .... 169. 

PC/Fixed Asset System. 279. 

PC/Tax Cut .175. 

Bible Research 

THE WORD (KJV Bible - 7 disks) .145. 

Conceptual Instruments 

The Desk Organizer w/1 yr. free 

updates & 30 day return guarantee .197. 

Continental 

Home Accountant Plus.89. 

FCM (was First Class Mail) .79. 

UltraFile (file/report/graph) .119. 

Digital Research 

CP/M-86 . 39. 

Dr. LOGO.79. 

Financier 

Financier II (was Personal Series) .117. 

Financier Tax Series.(see above special) 

Funk Software 

Sideways.49. 

IUS 

EasyWriter II, EasySpeller II, EasyMailer II. 259. 

EasySpeller II for Easy Writer II .129. 

EasyMailer II for EasyWriter II .97. 

Accounts Receivable. 309. 

Accounts Payable . 309. 

General Ledger. 309. 

Inventory. 309. 

Order Entry. 309. 

Package Price for any three above . 859. 

Payroll. 379. 

Lifetree 

Volkswriter.119. 

Volkswriter International.149. 

Volkswriter Deluxe (with TextMerge) .179. 

Lotus Development 

J \-2-3 (version 1 A) .call 

Micropro 

WordStar 3.3 . 269. 

ProPak (WordStar/MailMerge / 
SpellStar/Starlndex) . 379. 

Microrim 

R.base 4000 (fully relational database ). . . 329. 

Microsoft 

Mdltiplan (Version 1.1) .159. 

Multi-Tool Financial (for Multiplan) .69. 

Multi-Tool Budget (for Multiplan) .99. 

Multi-Tool Word . 249. 

Multi-Tool Word (with mouse) . 297. 

Microstuf 

Crosstalk XVI.109. 

Transporter (includes Crosstalk) .169. 



PC Connection 
Software Special 

through March 31, 1984 

FINANCIER Tax Relief 
Tax Series 

• Interfaces with Financier II 

• 50k of on-screen help 

• Computation of regular tax, minimum 
tax, and income averaging 

• Full use of function keys 

• Multiple year planning 

• Graphing shows impact of income 


deductions or credits 

• Requires 128k of memory 

• Runs on DOS 1.1 or 2.0. $89 


PCsoftware 

PCrayon (create in full color) .$34. 

Executive Picture Show .139. 

CREATABASE.59. 

Peachtree 

PeachText 5000 (now with ATI Training) . . 207. 

Peter Norton 

Norton Utilities.55. 

Rosesoft 

ProKey 3.0 (new version/new features) ... 95. 

Software Arts 

TK! Solver. 209. 

Financial Management Pack.85. 

Mechanical Engineering Pack.85. 

Software Publishing 

PFS/File.95. 

PFS/Graph .95. 

PFS/Write.95. 

PFS/Report .79. 

Softword Systems 

Multimate (ver. 3.20 w/spell checker) .... call 

VisiCorp 

VisiCalc IV (w/StretchCalc) .159. 

VisiWord Plus (with VisiSpell) . 259. 

StretchCalc (for VisiCalc) .75. 

TRAINING 

ATI 

How to use Lotus 1 -2-3 .59. 

How to use Wordstar (vol 1 & 2) .59. 

How to use dBase II (vol 1 & 2) .59. 

How to use EasyWriter II.59. 

How to use Multiplan.59. 

How to use Your IBM-PC .59. 

How to use Multimate.59. 

How to use Microsoft Word.59. 

How to use PC DOS .59. 

How to use Peachtree A/R, A/P, or G/L 

(specify) .59. 

EDUCATIONAL 

FriendlySoft 

FriendlyWare/PC Introductory Set.39. 


Lightning Software 

Master Type (the best typing tutor!) .$35. 

Stone (requires graphics board) 

My Letters, Numbers, and Words 

(great graphics & sound — ages I to 5) ... 29. 

GAMES 

Friendly Soft 

FriendlyWare/PC Arcade .39. 

Funtastic 

Snack Attack II (a favorite) .27. 

Cosmic Crusader (as good as above) ... .21. 

Big Top (climb to new levels) .29. 

Master Miner (1 or 2 players) .29. 

Infocom High quality text games 

Zorkl, Zorkll, or Zork III.27. 

Starcross.27. 

Deadline.35. 

Suspended . 35. 

Witness.35. 

Planetfall .35. 

Enchanter.35. 

Microsoft 

Flight Simulator (B&Won RGB monitors) . 35. 

Orion 

J-Bird (you’ll never sleep!).29. 

PC-MAN.27. 

Paratrooper.25. 

Pits & Stones.29. 

Sierra/On-Line 

Frogger.27. 

Sublogic 

Night Mission Pinball .29. 

HARDWARE 


AST Research (For IBM-PC or XT) 

We are a full line AST Research Dealer 


All AST Boards come with SuperDrive, 
SuperSpool, and one year warranty. 

SixPakPlus 64k upgradable to 384k, with 
clock calendar, serial and parallel ports 

(game port optional) . 269. 

MegaPlus II 64k upgradable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, game, or second 

serial port optional) . 269. 

MegaPak 128k (not upgradable) .187. 

MegaPak 256k . 279. 

I/O Plus II with clock calendar and serial 
port (parallel, game, or second serial 

port optiional) .115. 

Parallel, Game, or second Serial Port 

for any AST board (specify board) .35. 

Connectall connector bracket (PC only) ... 15. 
Amdek 

Video 300G Monitor (green) .149. 

Video 300A Monitor (amber) .159. 

MAI Board (now w/Halo software) . 469. 

CompuCable 

Plastic Keyboard & Drive Covers (set) .... 19. 

Printer to IBM Cable (specify prhter) .32. 

Smartmodem to IBM Cable .25. 


DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS 
COPYRIGHT PC CONNECTION 1984 ALL ITEMS SUBJECT TO AVAIL ABU l TY PRICES SUBJECT TO CHANGF WITHOUT NOTlCF IBM IS A REGISTERED TRADEMARK OF IBM COR P 
PC CONNECTION AND |T CONNECTION ARE TRADEMARKS OF MICRO CONNECTION INC 






































































































service, 
e call avvav 


Curtis 

NEW Low Profile Tilt & Swivel Pedestal 

(for any monitor) .$44. 

PC Pedestal (for IBM Mono or Color) .65. 

PGS or Quadchrome display adapter.9. 

System Stand (holds PC vertically) .21. 

Extension Cables for IBM Mono Display . . 44. 
Keyboard Extension Cable (3 to 9 feet) ... 36. 

AC Plug Adapter (any monitor to PC) .8. 

Electronic Protection Devices 

The Lemon.39. 

The Lime.59. 

The Peach.64. 

The Orange.94. 

Epson 

RX-80 with GRAFTRAX-Plus .call 

RX-80 F/Twith GRAFTRAX-Plus.call 

FX-80 with GRAFTRAX-Plus .call 

FX-100 with GRAFTRAX-Plus .call 

Epson to IBM Parallel Cable .32. 

Hayes 

Smartmodem 300 . 209. 

Smartmodem 1200 . 499. 

Smartmodem 1200B .... (see above special) 

Smartcom II .99. 

Smartmodem-to-IBM Cable .25. 

Hercules Computer 

Flercules Graphics Card (parallel port) . . . 359. 

IDS 

Prism 80 Printer (with all four options) . . 1397. 
Prism 132 Printer (with all four options) . 1597. 
Prism to IBM Parallel Cable .32. 

Kraft 

Joystick.39. 

Game Paddles (pair) .29. 

Maynard Electronics 

Floppy Drive Controller.179. 

Internal Hard Disk (10 Meg), WS-1 
Controller & ROM for PC mother board . . 995. 

Mouse Systems 


PC Mouse (3 button optical mouse comes 
with power supply, desk pad, and software 


— connects to serial port) . 239. 

NEC 

Spinwriter 3550 (IBM-PC compatible) . . 1799. 
Spinwriter 2050 (3550's little brother) .... 995. 

Paradise Systems 

MultiDisplay Card (color & mono) . 397. 

Plantronics/Frederick 

COLORPLUS (now w/Color Magic) . ... 419. 

Princeton Graphics 

HX-12 RGB monitor (690 x 240)) .call 

MAX-12 Amber monochrome monitor . . . call 

Quadram 

We are a full line Quadram Dealer 

New Expanded Quadboard 64k 


expandable to 384k, with clock calendar, 
parallel, serial & game port, I/O bracket, 
and Quadmaster software. 269. 


PC Connection 
Hardware Special 

through March 31, 1984 

HAYES 

Smartmodem 1200B 
Everything your PC needs to use 
the phone. 

• Full Auto-dial and Auto-answer 

• Supports touch-tone and pulse dialing 

• On-board speaker 

• Runs at 300 or 1200 baud 

• Internal modem takes up 1 slot in PC, 

2 in XT 

• Comes with Hayes Smartcom II 

• Comes with subscription to The 
Source plus 1 hour free connect time 

• Full 2 year limited warranty from 

Hayes. $399 


CONNECT WITH US 

Keeping up with the world of IBM Personal 
Computers is a full-time job. At PC Connection 
it’s our only job. Our trained support staff will 
gladly take the time to discuss your system 
and your requirements. Call us anytime Mon¬ 
day through Friday 9:00 to 9:00, or Saturday 
9:00 to 6:00, at 603/446-3383. 

OUR POLICY 

• We accept VISA and MASTERCARD. 

• No surcharge added for charge cards 

• Your card is not charged until we ship. 

• No sales tax. 

• All shipments insured; no additional charge. 

• Allow 1 week for personal & company 
checks to clear. 

• COD max. $500. Cash or certified check. 

• 120 day guarantee on all products. * 

SHIPPING 

Continental US: For monitors, printers, and 
drives, add 2% to all orders. For all other 
items, add $2 per order for UPS surface, $3 
per order for UPS 2nd-Day-Air. 

Outside Continental US: We add freight 
charges to credit card purchases. For prepay¬ 
ment, call 603/446-3383 for information. 

800 / 243-8088 

PC Connection 

6 Mill St., Marlow, NH 03456 
603 / 446-3383 

For the IBM-PC Exclusively. 
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Microfazer Printer Buffer (parallel) w/copy 

MP 64 (64k) upgradable to 512k .$197. 

Quadcolor I .197. 

Quadchrome RGB Monitor.call 

Quadlink (allows you to run most Apple II 
programs directly on your IBM-PC or XT) 489. 

Quadisk (various sizes to 72 meg) .call 

STB 

RIOPIus 64k (upgradable to 384k) 


with PC accelerator, clock calendar, serial 
and parallel port, and “Connectall” type 


bracket (game cable optional) . 259. 

Graphix Plus (color & mono) .. . 379. 


Silver Reed (letter quality) 

Silver Reed EXP 550 Printer 132 column 

quiet, smooth, and solid . 589. 

Silver Reed EXP 770 Printer (30 CPS) . . . 950. 

TG 

Joystick.45. 


Tandon All drives are competely pre-tested 
TM 55-2 (5 1/4") half-height drive (DS.DD) 

(we supply free mounting brackets with 
half-heights) 

TM 100-2 (5 1/4") full-height drive (DS.DD) 
Specify Drive A or Drive B for your PC 
Comes with complete step by step 

installation instructions . 239. 

USI (monitors for graphics board) 

Pi-2 Monitor (12" green, with cable) .... 149. 
Pi-3 Monitor (12" amber, with cable) .... 159. 

MEMORY 

64k Memory Upgrade Set for IBM-PC or 

XT system board.59. 

64k Memory Upgrade Set for any memory 

board specify make of board .59. 

Install memory upgrades & run diagnostics 

at time of board purchase only .10. 


DISKS 

Verbatim (with 5 year guarantee) 

Datalife Disks SS/DD plastic box of 10 .... 29. 
Datalife Disks DS/DD plastic box of 10 ... 39. 
Flip Sort (holds 75 disks) .19. 


INFORMATION SERVICES 

CompuServe 

CompuServe Information Service 
includes subscription, manual, 5 hours of 


connect time, & monthly publications) .... 39. 

Executive Information Service NEW .79. 

Vidtex Software .59. 

Executive Information Service 

with Vidtex .119. 

Source Telecomputing 

The Source (subscription & manual) .69. 

The Source with Sourcelink Software .... 109. 




























































































Plug Pure Data 




If you're looking for a multi¬ 
function board, you're faced with 
a bewildering array of functions, 
manufacturers, and prices. It's 
important to select the right card 
for your present and future needs. 
Pure Data offers a variety of high- 
quality expansion boards designed 
for the utmost in reliability and 
flexibility. We invite you to make 
comparisons with other brands. 
Our support software and docu¬ 
mentation is the most complete 
available. Surprisingly enough, 
our products cost a lot less 
than you would expect. 

All of our IBM Personal 
Computer products 
are covered by a one 
year limited warranty, 
with a technical support 
hot-line and guaranteed 
48-hour service. 


PDI464-SP 

• Up to 256K of RAM, fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• IBM-compatible serial channel 
with selectable address and 
6-foot cable 

• IBM-compatible parallel printer 
adaptor with selectable address 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 


• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 

PDI464-SS 

• Up to 256K of RAM, fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• Two IBM-compatible serial chan¬ 
nels with selectable addresses, 
6-foot cables 







































































into your PC! 



• Serial channels feature modem/ 
printer configuration jumpers 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 


PDI208-SP 

• IBM-compatible serial channel 
with selectable address and 
6-foot cable 

• IBM-compatible parallel printer 
adaptor with selectable address 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 


PDI208-SS 

• Two IBM-compatible serial chan¬ 
nels with selectable addresses, 
6-foot cables 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 



Pure 

Data Ltd 

950 Denison Street, #17, 

Markham, Ontario, Canada L3R 3K5 
S (416) 498-1616 Q (416) 475-2424 


Pure Data products are available through. 

wz PCTSfH 1335 Valwood Parkway, Suite 108, 
LiJlIlPltl Carrollton. Texas75006 
datasystems Telephone(214) 620-8000 

P.O. Box 815155, Dallas, Texas 75381 


Keysoft International, Computerland, 
Computer Innovations, Compugroup, 
ECOSEA Technologies and others. 
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OyM-86 

An operating system 
with concurrencya worthy 
alternative to MS-DOS 


T o many users there is 
only one operating sys¬ 
tem to use on the IBM PC 
and PC/XT: MS-DOS, 
published by Microsoft 
and sold by IBM as IBM 
DOS. Although there are 
several other operating 
systems for the PC, users 
are sometimes unaware of 
their advantages and dis¬ 
advantages,- they may be 
using MS-DOS when an¬ 
other system would be 
more appropriate. It is im¬ 
portant to know the char¬ 
acteristics of each operat¬ 
ing system in order to 
choose among them. 

Concurrent CP/M-86 
(CCP/M-86) is an operat¬ 
ing system with an archi¬ 
tecture both similar to 
and different from that of 
MS-DOS. In order to un¬ 
derstand the characteris¬ 
tics of this system, it is 
important to understand 
something of its history. 

Development of 

CCP/M-86 

CCP/M-86 is one of a 
family of systems devel¬ 
oped by Digital Research, 
Inc. (DRI) from CP/M, a 
consensus 8-bit operating 
system (which even today 
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dominates the 8-bit market). In an ef¬ 
fort to provide an evolutionary path 
for its 8-bit users, DRI followed CP/ 
M with CP/M-86 (the 16-bit version 
of CP/M), CCP/M-86 (single user, 
multi-tasking), and MP/M (full mul¬ 
ti-user). This family of operating sys¬ 
tems is upwardly compatible. Soft¬ 
ware written for CP/M can be fairly 
easily upgraded through MP/M. 

What is CCP/M? 

CCP/M-86, a single-user, multi-task¬ 
ing operating system, seems to pos¬ 
sess the best mix of features from all 
of the Digital Research 16-bit operat¬ 
ing systems for the PC. Its ability to 
perform concurrent or simultaneous 
operations is not provided by CP/M- 
86, and although MP/M does provide 
this ability, that system also possesses 
multi-user capability, which is not 
required by most users of PCs. 

CCP/M-86 has commands to per¬ 
form program and data-file storage, 
retrieval, reporting, error checking, 
and utility functions. Other common 
features available are Debug, a pro¬ 


gram editor, and commands to sup¬ 
port batch processing. 

The full complement of IBM 
PC peripherals is also supported by 
CCP/M-86, including monochrome 
and color displays, diskettes and hard 
disk drives, and parallel and serial 
printers. Serial communications are 
also supported, although special com¬ 
munications software (such as that 


needed to operate a modem) is not 
provided. Most expansion memory 
and multi-function boards are 
CCP/M-86 compatible, but some 
functions (e.g., clock/calendar sup¬ 
port) may not run under this system. 

CCP/M-86's wealth of features 
has its price. The size of the basic 
operating system approaches 96K, 
and Digital Research recommends a 



minimum configuration of 256K to 
realize CCP/M-86's full potential. 


How Does CCP/M-86 
Compare to MS-DOS? 

Because MS-DOS is the established 
standard for operating systems on the 
PC, it is important to compare other 
systems to it. 

The major function that is sup¬ 
ported by MS-DOS and not by 
CCP/M-86 is the hierarchical directo¬ 
ry structure. The lack of such a di¬ 
rectory structure is critical, as many 
sound software-engineering develop¬ 
ment techniques require the organi¬ 
zation provided by directories for 
controlling source, documentation, 
test data, object code, and work in 
progress. The omission of such a 
structure places constraints on the 
major development efforts that can 
be done with CCP/M-86. 


Concurrency is the major en¬ 
hancement of the CCP/M-86 over 
MS-DOS. Concurrency means that 
the computer can perform apparently 
simultaneous operations,* in fact, 
these operations are executed in pa¬ 
rallel through efficient use of the 
computer's resources. A concurrent 
operating system balances both com¬ 
puting time and waiting time for pe¬ 
ripherals (such as printers and disks) 
so that it can "make progress" on 
several tasks at once. 

An example of concurrent opera¬ 
tion on a computer will emphasize 
the significance of this added feature. 
If an operating system has concur¬ 
rent tasks consisting of a Pascal com¬ 
pilation, an assembly language object 
link, the printing of a VisiCalc file, 
and a large DBase II sort, the system 
will perform the calculation/process¬ 
ing required for the Pascal compile 
and link, while waiting for a re¬ 
sponse from the disk on the most re¬ 
cent access for the sort and while 
waiting for a printer response. 

Whenever the currently execut¬ 
ing task has to wait for completion of 
an I/O operation, that task's use of 
the resource will be initiated by the 
CPU, the task will be "suspended," 
and another task will receive the 
CPU's attention. These tasks are 
"processes," as defined by DRI. 

Even in this simplified example 
it is clear that the time taken to per¬ 
form these four processes concurrent¬ 
ly is much less than would be 
needed to perform the processes end- 
to-end. A detailed description of how 
CCP/M-86 manages resources and 
how the PC owner starts, interacts 
with, and derives results from the si¬ 
multaneous processes will define the 
major functional differences between 
CCP/M-86 and MS-DOS. 

CCP/M-86 costs $350, compared 
with $65 for MS-DOS 2.1 and $60 for 
CP/M-86. CCP/M-86 includes an as¬ 
sembler, $100 extra with MS-DOS, 
yet does not have a BASIC Interpret¬ 
er (standard with MS-DOS). The 
$190 price difference is thus the cost 
of concurrency. 



CP/M-86 , a 
single-user, 
multi-tasking operat¬ 
ing system, seems to 
possess the best mix 
of features from all of 
the DR 16-bit operat¬ 
ing systems for the PC. 


66 


PC Tech Journal 

























Solid, Unsurprising 
Documentation 

Any IBM user who purchases Con¬ 
current CP/M-86 will immediately 
notice the formidable size of the 
manual. There are actually three 
manuals provided in one bookcase- 
type binder: a user's guide, the pro¬ 
grammer's guide, and a small supple¬ 
ment that describes operating system 
commands to format and support a 
hard disk. Although the size of this 
documentation is impressive, it does 
not seem so large when compared to 
the combined documentation for MS- 
DOS 2.0 and the Macro Assembler. 

The DRI manuals appear to be 
well written. They lack a discus¬ 
sion of basic real-time or multi-task¬ 
ing operating-system principles, 
which would make the use of the 
CCP/M-86 function calls a lot easier. 
From my early days of programming 
real-time systems, I recall that it is 
easy to understand the operating-sys¬ 
tem function calls singly, but more 
difficult to use them together in the 
proper context. 

The user's manual describes all 
of the CP/M-86 commands and in¬ 
cludes a description of the Line Edi¬ 
tor (ED). This manual is written on a 
level that a novice can understand 
and has helpful reproductions of the 
menu screens with many explana¬ 
tions. CCP/M-86 is a much more 
menu-driven operating system than 
MS-DOS, and I think the commands 
are thus easier to use. 

The programmer's guide is the 
bulk of the documentation; it pro¬ 
vides calling sequences for all operat¬ 
ing-system function calls (similar to 
MS-DOS and BIOS function calls). 
The description of the function calls 
is good, but the lack of a summary 
chart for quick reference on a partic¬ 
ular function call is noticeable. This 
manual is long on explanation, but 
short on reference ability. 

Other topics included in the pro¬ 
grammer's guide are an operating sys¬ 
tem overview and detailed descrip¬ 
tions of the debugger and assembly 
language. These programs are similar 


enough to their MS-DOS equivalents 
that a knowledgeable user would be 
able to learn the tools easily. There 
are no surprises in either package. 

At the back of the manual, in 
the traditional plastic protective 
covers, are three diskettes that con¬ 
tain the software needed to operate 
CCP/M-86. The first diskette is a 
boot disk, the second has the majori¬ 



ty of system files (and is appropriate¬ 
ly called the System Disk), and the 
third is an excellent Help Disk. The 
CCP/M-86 help function is superior; 
it almost eliminates the need for a 
user's guide if the user is experi¬ 
enced with MS-DOS or another com¬ 
parable operating system. 

Commands 

CCP/M-86 has several commands 
that are functionally very close to ex¬ 
isting MS-DOS commands (see table 
1). It provides an assembler, linker, 
and editor,- a set of useful commands 
to perform file access and storage; 
and a list of more minor commands. 
My comparison of CCP/M-86 and 
MS-DOS commands implies not that 
functions are identical, but that they 
are similar enough to provide a rea¬ 
sonable thumbnail sketch of the ca¬ 
pability of CCP/M-86. 



j tis easy to under- 
JL stand the operating- 
system function calls 
singly, but more 
difficult to use such 
function calls together 
in the proper context. 


CCP/M-86 is used in a manner 
similar to MS-DOS. The system is 
booted (more on this later), and pro¬ 
grams are executed. Up to four pro¬ 
grams can execute at the same time. 

To take advantage of CCP/M- 
86's concurrent ability, the first oper¬ 
ation the user must learn is switch¬ 
ing between virtual consoles. This is 
easy and quick: to switch to virtual 
console 0, 1,2, or 3, simply depress 
the Control key and the appropriate 
digit on the numeric keypad. 

In order to control the simulta¬ 
neous execution possible with this 
system, several commands were de¬ 
fined to segregate the different tasks 
at times when they might improper¬ 
ly interact with each other. These 
commands, which are not supported 
by MS-DOS, form the basis for the 
extended commands found in table 
2. An examination of these com¬ 
mands will show that each has a spe¬ 
cific function in making the process 
of simultaneous execution possible. 

The USER command comes as 
close as CCP/M-86 gets to MS-DOS's 
hierarchical directory structure. 
Through the USER command, a user 
number of 0 to 15 is defined; this 
number is used to logically separate 
files on each disk drive. Processes can 
access only files created under the 
same user number. The DIR and 
SDIR (directory list) commands will 
print information only for files 
created by the appropriate user. 

The one exception to this rule is 
PIP (Peripheral Interchange Program), 
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Table 1 CCP/M-86 Commands that have 
MS-DOS Counterparts 


CCP/M-86 

Similar MS-DOS 

Command 

Command 

ABORT 

(like CTRL-BRK) 

ASM86 

(MASM) 

CONFIG 

MODE 

DDT86 

DEBUG 

DIR 

DIR 

DSKMAINT 

DISKCOPY/FORMAT/ 


DISKCOMP 

ED 

EDLIN 

ERA 

ERASE/DEL 

ERAQ 

DEL/ERASE (with 


verify 1 

FUNCTION 

keyboard reassignment 

GENCMD 

LINK 

HDMAINT 

FDISK 

PIP 

COPY/DISKCOPY/ 


BACKUP/RESTORE 

REN 

REN 

SDIR 

DIR 

SET 

(includes VERIFY) 

SHOW 

CHKDSK 

SUBMIT 

execute batch file 

TOD 

DATE/TIME 

TYPE 

TYPE 



Tableau 

Other CCP/M-86 Commands 

CCP/M-86 

Function 

Command 


DSKRESET 

Logs out all specified 


drives 

HELP 

Explanations of all 


commands 

PRINTER 

Displays assigned printer 


number 

STAT 

Displays file info ; sets file 


attributes 

SYSDISK 

Assigns a system diskette 

USER 

Sets user number 

VCMODE 

Defines mode of a virtual 


console 


which can cross user boundaries to 
access any file on a given disk. PIP is 
a general-purpose program that trans¬ 
fers data between any combination of 
files and hardware peripherals. 

Several other commands exist 
under CCP/M-86 to assign resources, 
including printers or files, to specific 
users. The "management" of these 
resources is aided by the use of the 
PRINTER, ST AT, SET, DSKRESET, 


and SYSDISK commands. 

PRINTER is used to assign a de¬ 
fault printer to a specific console. Al¬ 
though several consoles can use the 
same default printer, only one pro¬ 
cess can use the printer at a time. 

ST AT can be used to display in¬ 
formation about diskette drives and 
files,- its more powerful feature, how¬ 
ever, is the ability to change and set 
file attributes to protect and organize 


disk files. Files can be set with read¬ 
only status, read-write, SYS, and DIR 
attributes. These attributes cannot be 
arbitrarily mixed; a file can be either 
read-only or read-write and either a 
SYS file or a DIR file. 

Read-only files cannot be up¬ 
dated or deleted, whereas read-write 
files can be used for any type of file 
access. SYS and DIR specify the or¬ 
ganizational type of the file: SYS spe¬ 
cifies that the file is a system file, 
and its file status appears only as a 
result of the SDIR command; DIR 
specifies that the file is a directory or 
data file, and its status is reported 
only with the DIR command. 

Using ST AT to separate data and 
system files is a key organizational 
tool under CCP/M-86, since no hier¬ 
archical directory structure exists. Be¬ 
cause all operating-system software is 
designated SYS, a programmer using 
the DIR command will see only in¬ 
formation about user files. 

The SET command performs the 
same attribute-setting functions as 
ST AT and also provides password 
protection and time-stamping capabil¬ 
ities at the diskette-drive level. If 
SET is used, any files on a given 
drive will require the use of a proper 
password for file access to be granted. 

Password protection is a powerful 
feature and (like SET itself) can be 
used to limit the access to system 
files or programs. SET actually 
"turns on" the password capability,- 
individual files may have individual 
passwords assigned. Take care to re¬ 
member the passwords, however. 

Password protection can be used 
to define one of three protection 
types: it can prevent any read or 
write commands to the file, it can 
permit any file access except a delete 
command, or it can permit only read¬ 
ing of the file. 

The last two commands unique 
to CCP/M-86 are helpful for manag¬ 
ing the disk as a resource. SYSDISK 
is used to assign a system drive,- this 
is useful when running batch pro¬ 
grams (via the SUBMIT command). 
DSKRESET is used to log out one or 
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more disk drives. Logging out a drive 
enables the logical removal of a dis¬ 
kette or removable hard disk from 
the system; it insures no other pro¬ 
cesses are using the drive (since the 
log-out will fail in that case). 

Structural Effects of 
Concurrency 

To better understand the impact of 
concurrency on an operating system, 
we will look at the organization of 
CCP/M-86's software. 

Figure 1 shows the different 
parts of what is referred to as the 
"resident 7 ' portion of CCP/M-86. The 
resident portion exists in memory at 
all times and is differentiated from 
any user programs or operating sys¬ 
tem programs (like the debugger or 
line editor), which normally reside 
on the disk until called upon to exe¬ 
cute. This second group of programs 
forms the "transient" portion of 
CCP/M-86. 

Supervisor. The first logical mod¬ 
ule contained within the CCP/M-86 
operating system is the Supervisor. 

The Supervisor is a software set that 
performs initial processing of all 
function calls (the term function call 
is used in the same way as it is in 
MS-DOS); it also performs all of the 
processing for some of the less com¬ 
plicated function calls. 

The Supervisor can best be 
thought of as the "hub" of the activi¬ 
ty within CCP/M-86. It passes con¬ 
trol to the software programs that re¬ 
solve contention between competing 
resources, provides a direct interface 
with hardware, and provides software 
for basic I/O functions (similar to 
MS-DOS "BIOS"). The Supervisor 
can be compared to the highest-level 
routine in a structured program. 

Real Time Monitor. The next 
major component of the CCP/M-86 
operating system is the Real Time 
Monitor. This provides the nucleus 
of all the multi-tasking, multi-process 
functions, producing most of the sys¬ 
tem's concurrent functionality. 

The Real Time Monitor manages 
requests for the resources of the com¬ 


puter from the various processes run¬ 
ning under CCP/M-86. The re¬ 
sources to be shared may include 
hardware, software, or uniquely de¬ 
fined processes—in short, any hard¬ 
ware or software that more than one 
process may wish to use simulta¬ 
neously. 

Another task performed by the 
Real Time Monitor is the allocation 
of the CPU time across all competing 
processes. A brief explanation of this 
allocation will help to clarify the 
concept. For a more detailed descrip¬ 
tion, a book on operating systems 
principles is recommended. 



he Real Time 
Monitor pro¬ 
vides the nucleus of 
all the multi-tasking, 
multi-process func¬ 
tions. It produces 
most of the concur¬ 
rent functionality 
of CCP/M-86. 


In a single-task system like MS- 
DOS, most tasks are done sequential¬ 
ly, i.e., one at a time. Sequential exe¬ 
cution is actually very inefficient for 
the computer, as much time is 
wasted: waiting for keyboard input, 
waiting for completion of a disk read, 
waiting for the completion of print¬ 
ing, etc. In a multi-tasking system, 
the computer will not wait if it can 
execute a process instead. To do this 
efficiently and to insure that all pro¬ 
cesses get a fair chance to execute, a 
dispatching algorithm is needed. 

The purpose of the dispatching 
algorithm is to give the operating sys¬ 
tem a way in which to decide which 
process should execute. If no process 
is bidding for execution time, then a 
"null" process executes. This null 


process does nothing of significance; 
it might count from zero to 65,535 
and start over, or calculate PI to a 
thousand decimal places, or just 
JUMP between two labels. As soon 
as another process is ready to exe¬ 
cute, the null process will be sus¬ 
pended. 

If more than one process is ready 
to execute, the dispatch algorithm 
will select the process that has the 
highest assigned priority. Priorities 
are assigned to each process when 
that process is created; the more criti¬ 
cal or time-sensitive processes are as¬ 
signed the highest priorities. 

The dispatching responsibility in 
CCP/M-86 resides within the Real 
Time Monitor. Figure 2 shows the 
dispatch algorithm in flowchart 
form. Examination of this flowchart 
will clarify the reason for a "null" 
process: the flowchart is not logically 
complete (it could always have a 
"null" process that keeps searching 
for waiting processes. 

As this flowchart shows, a given 
process will execute as long as no re¬ 
sources are requested, no other re¬ 
sources have become available, and 
no hardware interrupt has occurred. 
These three tests act as potential dis¬ 
ruptions to the execution of a given 
process, insuring regular and timely 
executions for other processes. 

The dispatch algorithm must 
also prevent poor system throughput 
when a process becomes "CPU 
bound." A process that is CPU 
bound does very little I/O and re¬ 
quires only the CPU in order to exe¬ 
cute; no other hardware or processes 
are needed. The CPU-bound process 
gets a large percentage of the CPU's 
available execution time, because it 
is usually through I/O calls that the 
Real Time Monitor regains control. 

The dispatch algorithm mini¬ 
mizes the impact of a CPU-bound 
process on the system's performance 
by utilizing an interrupt that occurs 
in a regular, but short, time interval. 
In CCP/M-86, an interrupt will oc¬ 
cur from the system clock every six¬ 
teen milliseconds, limiting the conse¬ 
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Figure I Diagram of Concurrent CP/M-86 
Resident Software 



cutive execution time that any one 
process can receive. After the inter¬ 
rupt, the system will move on to the 
next processing task on the list of 
priorities. 

Another major function of the 
Real Time Monitor is its responsibili¬ 
ty for the creation and management 
of the operating system's queues. Be¬ 
sides fathering the world's only En¬ 
glish word with five consecutive 
vowels-queueing-queues provide 
another technique for establishing 
communications between processes 
and therefore open up another set of 
multi-tasking capabilities. 

Once techniques have been es¬ 
tablished for interprocess communi¬ 
cation, the creative programmer can 
synchronize processes based on the 
results of another process. 


Let's look at how queues can be 
used to synchronize processes. As¬ 
sume for a moment that process A 
can execute up to a point, at which a 
particular output from process B is 
required. If these tasks were pro¬ 
grammed under a single-task operat¬ 
ing system, the two processes would 
have to be combined into one se¬ 
quential operation, a much less effi¬ 
cient operation. Even in a multi-task¬ 
ing operation that provides no event 
synchronization, these processes 
could not function independently. 

At the point at which process A 
must wait until an event within pro¬ 
cess B is completed, process A uses a 
CCP/M-86 command to "read from" 
a specific queue that is jointly recog¬ 
nized by A and B. At the point at 
which the particular event within B 


is completed, B "writes to" the same 
queue. The operation of a queue 
read/write insures that if A reads be¬ 
fore B writes, A will be suspended 
(execution will temporarily cease) 
until B writes. If A reads after B 
writes, the execution of A continues. 
The queueing process has therefore 
synchronized A and B. 

Queues can be used in other ap¬ 
plications as well. For example, they 
can limit the execution of a subrou¬ 
tine to one process at a time (making 
it non-interruptible) or they can 
manage contention for a disk drive 
on a first-come, first-served basis. 

As if the different functions of 
resource management, CPU alloca¬ 
tion, and queue management were 
not enough, the Real Time Monitor 
provides several other functions that 
involve the use of the system clock. 
The maintenance of the time-of-day 
clock and a function call to delay a 
process for a specified number of 
clock "ticks" (16 milliseconds per 
tick) are provided. Through the use 
of these routines, a programmer can 
suspend execution of a process until 
a specific time of day. 

Memory Module. The Memory 
Module (MEM) provides a set of 
functions that give a programmer a 
block of memory for use at the time 
of program execution (as opposed to 
at the time of compilation). 

Memory management functions 
are implemented in CCP/M-86 to 
discourage the definition of data ar¬ 
eas within every program and to pro¬ 
mote the use of "requests" for mem¬ 
ory for data storage when a process is 
actually running. This can result in 
substantial memory savings for larger 
systems, as programs that are not 
running have little wasted data area. 

The specific functions available 
through MEM are allocating and 
freeing a requested amount of memo¬ 
ry, allocating memory at a specific 
memory address, and allocating the 
maximum amount of memory avail¬ 
able in the system. There are also 
several corresponding "free memory" 
functions, used to release memory 
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Figure Zj Dispatch Algorithm, CCP/M-86 



Search Ready List for 
Process Ready to Execute 


Save Suspended Process Environment, 
and Restore New Process Environment 


previously allocated. 

Basic Disk Operating Sys¬ 
tem (BDOS). The next part of 
CCP/M-86, BDOS, is most commonly 
identified as the "main function" of 
a disk operating system. BDOS han¬ 
dles a large number of disk and file 
functions, such as file creation, dele¬ 
tion, and management of disk space. 

It also manages information pertain¬ 
ing to each file (this information is 
similar to the information found in 
the MS-DOS file directories and file- 
allocation tables) and can build and 
maintain files in different organiza¬ 
tional formats. 

BDOS is upwardly-compatible 
with the BDOS found in CP/M-86, 
which means that files created under 
CP/M-86 can be successfully read 
under CCP/M-86. Concurrent BDOS 
does have some functions that are 
specific to this multi-tasking operat¬ 
ing system, however, such as file 
locking, shared access files, and pass¬ 
word protection. These features are 
interesting because they provide an 
extension to BDOS not available un¬ 
der MS-DOS. 

File locking and shared access 
provide two methods for protecting 
file integrity in a multi-tasking envi¬ 
ronment. This protection is neces¬ 
sary, since there is no other mecha¬ 
nism available to insure that files are 
not simultaneously used by multiple 
processes. File locking prohibits the 
use of a file by any process other 
than that which opened the file in 
"locked" format, while shared access 
files can be used simultaneously by 
more than one process. 

If a file is opened with shared ac¬ 
cess, many processes can access the 
file simultaneously, but no two pro¬ 
cesses can access the same logical rec¬ 
ord at the same time. This feature is 
known as "record locking," and it 
prevents a disaster like the following: 
process A reads a record, process B 
reads the same record, process B 
writes the record with new data, and 
process A writes the record with a 
different set of new data, losing the 
data written by process B. Under 


CCP/M-86, the first access by A 
locks the record until A writes that 
record with new data. 

Other BDOS features that en¬ 
hance concurrency are date stamping 
and password protection. Date stamp¬ 
ing can provide an excellent record 
of the date of creation and date of 
last update, and these dates can be 


accessed by application programs. 
Password protection is a feature that 
is used to protect sensitive files from 
access by unauthorized programs. 
The proper password must be pro¬ 
vided by a program (through a CCP/ 
M-86 function call) in order for that 
program to access a file that has been 
protected with a password. 
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Character I/O Module, Vir¬ 
tual Console Screen Man¬ 
ager, Extended I/O System, 
and Terminal Message Pro¬ 
cessor. These modules are interre¬ 
lated in their connection with con¬ 
sole and/or listing device output. The 
Character I/O Module, Virtual Con¬ 
sole Screen Manager, Extended I/O 
System, and Terminal Message Pro¬ 
cessor smooth the transition between 
one physical console, four virtual 
consoles, and the independently oper¬ 
ating software programs that assume 
there is only one physical console. 

The Character I/O Module con¬ 
tains the software that performs ac¬ 
tual I/O instructions to the console 
and printer(s). It is a hardware-depen¬ 
dent program that recognizes specific 
control characters that can be sent to 
perform special functions. 

The Virtual Console Screen 
Manager (VCSM) maps many virtual 
consoles into one physical console. It 
acts as an interface between the ap¬ 
plication program, which requests in¬ 
put from what it might think is only 
one console, and the Extended In¬ 
put/Output System (XIOS), which 
determines which of the four "vir¬ 
tual" consoles is active as the default 
console. 

XIOS has the ability to direct in¬ 
put/output to any of the virtual con¬ 
soles, which may require buffering 
of data if a given console is not active 
(i.e., not logically connected to the 
physical display) at that time. 

A Terminal Message Processor 
(TMP) exists for each virtual console. 
Each TMP takes input from its vir¬ 
tual console and calls the Command 
Line Interpreter (CLI) to validate and 
interpret the data entered. The CLI 
determines what command the user 
wishes to invoke and passes this in¬ 
formation to the supervisor for initia¬ 
tion of the proper CCP/M-86 routine. 
The TMP is the module responsible 
for maintaining the environment of 
each virtual console, such as which 
default disk is being used, what the 
user number is, and which printers 
or consoles are being used. 





Table 

<D CCP/M-86 Function Calls 

1 FCN# 

Name 

Description 

0 

System Reset 

Terminate a process 

1 

Virtual Console Input 

Read a character from Virtual Console 

2 

Virtual Console Output 

Write character to Virtual Console 

3 

Raw Console Input 

Same as #1; No Echo, No Ctrl-C type 
checking 

4 

Raw Console Output 

Same as #2 ; No Ctrl-C checking 

5 

List Output 

Output to default list device 

6 

Direct Console I/O 

Do Direct I/O with default virtual console 

7 

Not Implemented in CCP/M-86 


8 

Not Implemented in CCP/M-86 


9 

Print String 

Print ASCII string 

10 

Read Console Buffer 

Read an Edited input line 

11 

Console Status 

Status of input at Virtual Console 

12 

Return BDOS Ver Number 

Returns 8080 or 8086 type, and CP/M type 
(CCP/M-86, MP/M, etc.) 

13 

Reset Disk 

All drives set to Read-Write, Default is A 

14 

Select Disk 

Set default disk 

15 

Open File 

Activate an existing disk file 

16 

Close File 

Close a disk file 

17 

Search for First 

Get first file matching name in FCB 

18 

Search for Next 

Find the next matching filename 

19 

Delete File 

Delete a disk file 

20 

Read Sequential 

Get next sequential record from disk file 

21 

Write Sequential 

Write next sequential record to disk file 
Create a disk tile 

22 

Make File 

23 

Rename File 

Rename a disk file 

24 

Return Login Vector 

Return info on logged-in disk drives 

25 

Return Current Disk 

Return Default disk number 

26 

Set DMA Offset 

Define memory address for DMA opera¬ 
tions with disk 

27 

Get Addr (Alloc) 

Similar to getting File Allocation Vector 
info under MS-DOS 

28 

Write Protect Disk 

Permit Read only of disk 

29 

Get Read Only Vector 

Return drive nos. of read-only disks 

30 

Set File Attributes 

Define type of file, and read-only status 

31 

Get Addr (Disk Params) 

Get address of Disk Parameters block 

32 

Set/Get User Code 

Get/Change the process default user code 

33 

Read Random 

Read a random record from a disk file 

34 

Write Random 

Write a random record to a disk file 

35 

Compute File Size 

Return number of records present (sequen¬ 
tial) or allocated (random) in a disk file 

36 

Set Random Record 

After sequential read/write, return random 
record number of next record in file 

37 

Reset Drive 

"Reset disk" (fen 13) for specified drive 

38 

Access Drive 

Opens file and locks drive as open 

39 

Free Drive 

Unlocks drive and permits reset 

40 

Write Random w/Zero Fill 

Write a random record; zero fill previously 
unallocated records 

41 

Test and Write Record 

Verify contents of current record in mem¬ 
ory before write 

42 

Lock Record 

Prevent access by other processes in shared 
file 

43 

Unlock Record 

Permit access of record by other processes 

44 

Set Multi-Sector Count 

Set logical block size (in sectors) of a record 

45 

Set BDOS Error Mode 

Define manner in which operating system- 
detected errors should be reported 

46 

Get Free Disk Space 

Return amount of free space on disk drive 

47 

Chain to Program 

Similar to chaining in BASIC 

48 

Flush Buffers 

This forces the writing of any records in 
memory that are pending write 

49 

Not supported in CCP/M-86 

50 

Direct BIOS Call 

Do I/O with character routines in BIOS 

51 

Set DMA Base 

Define DMA memory address for disk I/O 

52 

Get DMA Address 

Get memory address of DMA buffer 

53 

Get Max Mem 

Allocate the maximum memory available 
to this process 

54 

Get Abs Max 

Allocate the maximum contiguous mem¬ 
ory available at given starting address 

55 

Allocate Memory 

Allocate memory to a given process 

56 

Allocate Abs Mem 

Allocate memory starting at given address 

57 

Free Mem 

Free memory for use by another process 
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58 

Free All Mem 

Free all memory assigned to process 

59 

Program Load 

Load a .CMD program into memory 

100 

Set Directory Label 

Create or update the directory for the speci¬ 
fied disk drive 

101 

Return Directory Label 

Return information about the directory for 
the specified drive 

102 

Read File XFCB 

Return the extended file control block for 
the specified disk file 

103 

Write File XFCB 

Create new XFCB or update existing XFCB 

104 

Set Date and Time 

Set system date and time 

105 

Get Date and Time 

Return the system date and time 

106 

Set Default Password 

Define the password a process will use to 
access password-protected files 

107 

Return Serial Number 

Return the system serial number 

128 

Memory Allocation 

Allocate a memory segment 

129 

Memory Allocation 

Same as function number 128 

130 

Memory Free 

Free memory segment 

131 

Poll Device 

Returns up/down status for non-interrupt- 
driven devices 

132 

Flag Wait 

Suspend process execution until specified 
flag interrupts 

133 

Flag Set 

Cause logical interrupt of specified flag 

134 

Make Queue 

Define a system queue 

135 

Open Queue 

Permit read/write operations on a queue 

136 

Delete Queue 

Remove queue from system 

137 

Read Queue 

Read the next message from a system 
queue; wait if no message 

138 

Conditional Read Queue 

Read queue; return error code if no message 

139 

Write Queue 

Write a message to a system queue; if the 
queue is full, wait until space is available 

140 

Conditional Write Queue 

Write a queue message; if the queue is full, 
an error is returned 

141 

Delay 

Suspend execution of process for a specified 
number of clock ticks 

142 

Dispatch 

Call system dispatch to suspend calling 
process, and schedule another process 

143 

Terminate 

Terminate the calling process 

144 

Create a Process 

Create subprocess in same memory area 

145 

Set Priority 

Set system priority of calling process 

146 

Attach Console 

Assign exclusive use of the default virtual 
console to the calling process 

147 

Detach Console 

Permit use of the default virtual console by 
other processes 

148 

Set Console 

Define the calling process's default virtual 
console 

149 

Assign Console 

Assign default virtual console to new process 

150 

Command Line Interpreter 

Invoke CLI to read, interpret, and execute 
an ASCII line from the console 

151 

Call RPL 

Call an operating system library function 
(Resident Procedure Library) 

152 

Parse Filename 

Interpret an ASCII filename and initialize a 
file control block 

153 

Get console 

Return the calling process's default virtual 
console 

154 

Get Sysdat Address 

Return the address of the system data area 

155 

Get Date and Time 

Get current system time and day 

156 

Return PD Address 

Get the address of the calling process's 
Process Descriptor 

157 

Abort Specified Process 

Terminate a process 

158 

Attach List 

Disallow use of |he default list device by 
other processes 

159 

Detach List 

Free use of default list device 

160 

Set List 

Define the process's default list device; 
wait if not available 

161 

Conditional Attach List 

Define the process's default list device; 
return error code if not available 

162 

Condit'l Attach Console 

Attempt to exclusively use the default vir¬ 
tual console; error if unavailable 

163 

CCP/M Version Number 

Return operating system version number 

164 

Get List Number 

Return the calling process's default list 
device 


A Complete Set of 
Function Calls 

We have already discussed several 
of the function calls available to 
the programmer under CCP/M-86. 
Table 3 gives a summary of all the 
CCP/M-86 function calls. 

The entire set of function calls 
can be logically grouped into several 
areas. First, a set of console support 
calls provides different types of I/O 
to the default console. Second, an ex- 


ulti-tasking 

functions 

are provided through¬ 
out the collection of 
function calls. These 
functions define the 
concurrency of the 
system. 


tensive list of disk and file function 
calls provides for file opening, file 
closing, attribute setting, sequential 
and random file accessing, and some 
lower-level functions that can change 
the parameters used by CCP/M-86 in 
performing disk I/O. 

Finally, the last identifiable 
group of function calls provides some 
of the functions we discussed when 
examining the Real Time Monitor. 
The dispatch algorithm can be called 
via a function call, and the user can 
perform waits for a specified period 
of time, can perform waits for a spe¬ 
cific flag (or event) to be done, and 
can read and write queues. 

Multi-tasking functions are pro¬ 
vided throughout the collection of 
function calls. These.are functions 
that defiqe the concurrency of the 
system, and they include such calls 
as password setting, memory alloca¬ 
tion, and the locking of a console, 
printer, drive, file, or record. 

There is even a function call to 
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access the data stored by CCP/M-86 
about each process,- this data de¬ 
scribes the "environment" of the pro¬ 
cess and is used whenever the system 
starts or suspends execution of a pro¬ 
cess. The environment keeps the la¬ 
test values of the machine registers 
and system pointers when a process 
is suspended and restores these val¬ 
ues before the process resumes execu¬ 
tion. This data can be directly ac¬ 
cessed by the enterprising program¬ 
mer. 

An observant reader might no¬ 
tice that there seems to be some re¬ 
dundancy in some of the functions 
provided by CCP/M-86. This is in 
fact true, and there is a reason for it. 

Some functions were enhanced 
or modified in the transition from 
earlier CP/M systems to CCP/M-86. 
The redundancy of functions in 
CCP/M-86 is caused by the pres¬ 
ence of both the CP/M-86 and the 
CCP/M-86 functions. To the casual 
observer, functions may appear iden¬ 
tical, but they are not. 

Because both function calls are 
provided, CP/M-86 programs can 
use its usual function calls and can 
run without modification under 
CCP/M-86. New software can use 
the newer, slightly refined, concur¬ 
rent function calls. This trick is also 
used in MS-DOS 2.0 to provide com¬ 
patibility with version 1.1. 

File Structures 

There are three major file structures: 
the File Control Block (FCB), the Ex¬ 
tended File Control Block (XFCB), 
and the Directory Label. These struc¬ 
tures are used to define and manage 
a specific file under CCP/M-86. 

The FCB defines the name, 
drive, and other specific information 
about the file. The XFCB and Direc¬ 
tory Label perform a similar function 
in providing password and time- 
stamping information, but the XFCB 
is at the file level and the Directory 
Label is at the drive level. 

To understand these file struc¬ 
tures, we must understand the file 
limits of CCP/M-86. CCP/M-86's 


BDOS supports up to sixteen logical 
drives. Each drive is divided into two 
areas: a file area called the directory 
and a data area associated with the 
files of that disk. Up to sixteen sepa¬ 
rate users can have files in a given 
directory. However, access to these 
files is mostly limited to the user 
group that created the file. 

Each filename in CCP/M-86 is 
eight characters, with a three-charac¬ 
ter extension. In some function calls 
the "?" designation can be used as a 
"wildcard" specifier that replaces a 
given character in the filename. 

Each disk file can be up to 256K 
records, each of a length of 128 bytes. 


ecause function 
I ^ calls from both 
CP/M and CCP/M-86 
are given, CP/M-86 
programs can use 
their usual function 
calls to run without 
modification under 
CCP/M-86. New soft¬ 
ware can use the new , 
slightly refined, con¬ 
current function calls. 


Before you reach for your calculator, 
that comes to a maximum size of 32 
megabytes. One day, we will have 
disks that large on our PCs .... 

The FCB is a maximum of 36 
bytes long. The first 12 bytes must 
be supplied by the user when the 
file is created; the rest are either sup¬ 
plied by the BDOS or used for stor¬ 
age as the file is used. 

The first 12 bytes consist of a 
disk-drive code (1 byte: 0 is the de¬ 
fault disk, IT6 identify a specific 
disk drive), filename (8 characters), 
and file extension (3 characters). 

The remainder of the FCB in¬ 


cludes an extent number and record 
count within the extent, an FCB 
checksum value, the current record 
number for sequential operations, 
and an 18-bit value that specifies an 
optional random record number (ap¬ 
proximately 0-256K). These fields are 
used in maintaining the file. 

The FCB checksum is a new fea¬ 
ture in CCP/M-86, and it makes tam¬ 
pering with the contents of the FCB 
much more difficult. The checksum 
insures the integrity of the FCB be¬ 
fore each file access. 

Extent numbers define a logical 
division of the file and are used in 
conjunction with the record-number 
field within the FCB to keep a 
"bookmark" that points to the last 
record accessed. These fields, plus 
the sequential and random record- 
number fields, provide the on-going 
status that BDOS requires to keep its 
"place" within the file. 

The XFCB and Directory Label 
have very similar structures. The 
XFCB has a drive designation, file¬ 
name, and file type, while the Direc¬ 
tory Label has a drive designation, di¬ 
rectory name, and directory type. 
These structures define the password 
protection required at the file and di¬ 
rectory (drive) levels, respectively, 
and the password protection can be 
defined as no access, read-only access, 
and non-delete access. 

The XFCB and directory labels 
also define the password in effect at 
the file or directory level and the 
current time stamp, based on the 
time stamping option specified. Time 
stamping can be done for each access 
or for each update, and there is room 
for time stamps for each type. 

Flexible Error-Handling 
Methods 

BDOS error-handling has a flexibility 
that is not as obvious under MS-DOS. 
Under CCP/M-86, BDOS errors can 
be handled in one of three ways, de¬ 
pending upon the option set by the 
programmer using function call 45 
(Set BDOS Error Mode). 

The first method is the way in 
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which the majority of errors are pro¬ 
cessed by default, and that is simply 
to return an error code in the AX 
register. In this way, the error can be 
handled at the applications level. 

The second and third types of er¬ 
ror-handling are more serious, and 
they define the handling of such er¬ 
rors as Bad Sector, Bad Disk, Read- 
Only Disk, File Already Opened, FOB 
Checksum Error, Password Error, File 
Exists, Maximum Number of Open 
Files Exceeded, and System Lock List 
Full. The second error-handling type 
causes BDOS to display an error mes¬ 
sage on the console and to abort the 
offending program, while the third 
type displays a message on the con¬ 
sole screen, but returns an error mes¬ 
sage in register AX (similar to the 
way the first type operates). The pro¬ 
grammer has full flexibility in de¬ 
fining the mode most desired. 

How To Use CCP/M-86 on a 
Hard Disk 

CCP/M-86 boots and runs in a 
straightforward fashion on a diskette- 
based system, but CCP/M-86 on an 
IBM PC-XT is more complicated. 
However, with a little work, a PC- 
XT can support MS-DOS and CCP/ 
M-86 simultaneously, which provides 
maximum flexibility for the user. 

Putting CCP/M-86 on a hard 
disk that already supports MS-DOS 
2.0 can be quite a problem if the en¬ 
tire disk is partitioned as MS-DOS 
area. If this is true, a lot of work is 
necessary in order to make room for 
CCP/M-86, but the work is time con¬ 
suming rather than difficult. 

The basic theory behind the co¬ 
existence of MS-DOS and CCP/M-86 
is to create mutually exclusive, con¬ 
tiguous partitions on the hard disk. 
For my experiments, I assigned the 
first 255 cylinders to MS-DOS, since 
99 percent of my software runs un¬ 
der MS-DOS, and I assigned 50 cylin¬ 
ders to CCP/M-86. This assignment 
provides some expansion for future 
CCP/M-86 software acquisitions, as 
CCP/M-86 requires a minimum of 
ten cylinders to operate. 


In order to create room for CCP/ 
M-86, the entire MS-DOS hard-disk 
partition should be backed up. Use 
the backup command 

BACKUP C:/ A:/S 

to backup all files and directories to 
diskette. Be forewarned, however— 
this could take up to twenty-nine dis¬ 
kettes for a full (10 megabyte) disk. 

After the MS-DOS files are safely 
backed up, FDISK must be invoked 
under MS-DOS to delete the MS-DOS 
partition and create a new (smaller) 
partition. After the new (empty) par¬ 
tition is created, invoke the MS-DOS 
FORMAT command (using the /S 
switch to copy MS-DOS onto the 
hard disk) to reformat the hard disk. 

Be very careful to insure the /S 
option is included in the FORMAT 
command line. Without it, MS-DOS 
cannot boot from the hard disk, and 
it will be necessary to start the pro¬ 
cess again. This will involve deleting 
any files transferred to the hard disk 
and then transferring MS-DOS again, 
since the MS-DOS boot programs 
must reside first in the root directory 
of the hard disk. 

After the formatting of the hard 
disk is completed, restore the files 
that were backed up by using the 
command 

RESTORE A: C://S 

At the completion of this (hopefully 
not too long) exercise, MS-DOS occu¬ 
pies a smaller partition, leaving room 
on the hard disk for CCP/M-86. 

CCP/M-86 has a program similar 
to FDISK; it is called HDMAINT. 
This is the program that will be 
used to create, modify, and delete 
CCP/M-86 partitions on a hard disk. 

After booting CCP/M-86 from 
diskette, invoke HDMAINT from 
the SYSTEM disk. HDMAINT is an 
extremely easy program to use, rely¬ 
ing exclusively on function keys and 
detailed menu screens to guide the 
user through any operation. 
HDMAINT is used to create the 
CCP/M-86 partition,- it will also de¬ 
fine the options in effect during 


\/\f ithsome 
V V work, a PC- 
XT can support MS- 
DOS and CCP/M-86 
simultaneously, 
providing maximum 
flexibility for the user. 


CCP/M-86 operation—options such 
as time stamping and read-verify af¬ 
ter disk-write operations. 

At the completion of this pro¬ 
cess, perform a DSKRESET (which 
permits write operations to the hard 
disk) and transfer the program 
CCPM.SYS to the hard disk. At this 
point, CCP/M-86 is capable of being 
booted on a power-on. 

Which Operating System 
Will Boot? 

The final piece to this puzzle is de¬ 
termining which operating system 
should be booted on a power-on. The 
system can be set to boot any parti¬ 
tion desired; once set, no other parti¬ 
tion can be booted unless the boot¬ 
able partition is changed. Both FDISK 
and HDMAINT provide the ability 
to change the bootable partition to 
themselves or to any other bootable 
partition. Each program knows the 
whereabouts of other partitions by 
examining the partition data on the 
hard disk, but it doesn't know the 
identity of its cohabitors. 

Be careful when using the pro¬ 
gram HDMAINT to change the 
bootable partition. The status mes¬ 
sage that identifies the current boot¬ 
able partition is not always correct 
when within HDMAINT; I have 
found the only sure way to change 
the partition is to leave HDMAINT 
and re-enter to verify the partition 
change. The procedure is still rela¬ 
tively simple,* just go slowly and read 
the documentation carefully. 
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Is There A Place For 
CCP/M-86 On My PC? 

There is a lot to absorb when trying 
to learn CCP/M-86. It is an operating 
system that is worthy of the IBM 
PC—one that supports full multi¬ 
tasking, a feature that will be used 
by more software in the future. Evi¬ 
dence of this is already being seen, as 
companies such as VisiCorp, Micro¬ 
soft, and IBM introduce windowing 
software that will enhance the fea¬ 
tures of CCP/M-86 on the PC. 



CP/M-86's big¬ 
gest limitation 
is its lack of a hierar¬ 
chical directory. Also, 
since the operating 
system requires 256K 
and the price is much 
heftier than that of 
MS-DOS's, 1 imagine 
that few "small guys" 
will be using it now. 


CCP/M-86 has its drawbacks, as 
does any software. Its biggest limita¬ 
tion is its lack of a hierarchical direc¬ 
tory. Also, since the operating system 
requires 256K and the price is much 
heftier than MS-DOS's, I imagine 
that very few "small guys" will be 
using it at this time. 

CCP/M-86 is a rich system. 

From a technical standpoint, it can 
be judged as stiff competition for 
MS-DOS. If you are looking for ad¬ 
vice from me as to which one to use 
for your new PC, however, I can ask 
only one question: which system 
does your software need? I” 11 —i 

Don Await is Vice President for Development 
at Muse Software. He is a former assistant 
professor who taught Theory of Operating 
Systems at Loyola College. 


A Note on Performance 

Two conclusions can be reached based on the results of some basic bench¬ 
mark tests to measure the performance of CCP/M-86: First, concurrent exec¬ 
ution of several tasks with CCP/M-86 can produce a substantial time savings 
for the user, when compared to a single-tasking alternative. Second, 
CCP/M-86 is slower than MS-DOS. 

Several different tests were conducted in an attempt to derive these con¬ 
clusions about performance. Three tests in particular proved the efficiency of 
multi-tasking CCP/M-86 and also demonstrated the single-tasking speed 
advantage of MS-DOS. 

First, a file 60K bytes long was transferred from one hard-disk file to 
another. Second, that file was transferred from a hard disk to a diskette drive. 
Finally, a double-sided diskette was formatted. 

Transferring a file from hard disk to diskette drive under CCP/M-86 took 
20 seconds when no other tasks were running and took 48 seconds when 
three other tasks were "concurrently" executing (the other tasks were TYPE- 
ing a large ASCII file to their respective virtual consoles). If each of the four 
tasks had received 25 percent of the computer's resources to execute, the 
execution of the file transfer with single-tasking efficiency would have taken 
80 seconds. The time that actually elapsed—which was 48 seconds—showed 
an increase in performance of 40 percent. 

Transferring a hard-disk file to another hard-disk file took 9 seconds in 
single-user mode and 24 seconds when three other tasks were running. These 
results represent an improvement of 33 percent for concurrent operations 
over single-tasking. 

Tests comparing CCP/M-86 and MS-DOS when both were in a single¬ 
task environment were then run. CCP/M-86 fared poorly in this comparison, 
with all tests producing comparable results. 

A file transfer from hard disk to diskette drive took 10 seconds under 
MS-DOS, yet took 20 seconds under CCP/M-86. In this example, MS-DOS 
was exactly 50 percent faster. 

A transfer from one hard disk to another under MS-DOS took 4 seconds, 
compared with 9 seconds for CCP/M-86 in single-user mode. MS-DOS was 55 
percent faster in this operation. 

The final comparison, the formatting of a double-sided diskette (with 
verify), produced similar results. MS-DOS could format a disk in 41 seconds, 
while CCP/M-86 took 69 seconds. MS-DOS thus had a 41-percent advantage 
over CCP/M-86. 

What do these numbers mean? CCP/M-86 undoubtedly has a tremen¬ 
dous amount of additional software to support its concurrent operations,- this 
software produces performance overhead even when only one task is execut¬ 
ing. It is interesting to note that CCP/M-86 fared the best in the diskette¬ 
formatting test, because virtual-console switching (and possibly some over¬ 
head) is prohibited during use of the format program. 

The conclusion is simple: the potential to perform concurrent operations 
has a price, but if multi-tasking can be used, the resulting benefits over single¬ 
tasking within CCP/M-86 are immense. 
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Defining Function Keys 
Using ANSI.SYS 


A program to assign new definitions to function keys 


TECH 


NOTEBOOK 


4 


Arthur A. Gleckler 


DOS 2.0 provides installable device 
drivers, which allow standard control 
of input/output devices. Using de¬ 
vice drivers, the programmer can 
achieve device independence, which 
allows the user to ignore the details 
of operating a device. 

Included with DOS 2.0 is a key¬ 
board driver: ANSI.SYS (described in 
Chapter 13 of the DOS manual). 
ANSI.SYS provides the user extended 


cursor and screen control, as well as 
the ability to redefine the function 
of any key. 

The extended functions are ac¬ 
cessed through escape sequences that 
are sent to the ANSI device driver. 
For example, 

ESC [2J 

is the escape sequence to clear the 


screen and home the cursor (ESC is 
character code 27). 

The program listed below, writ¬ 
ten in IBM Pascal, makes use of the 
ANSI.SYS key redefinition function. 
Using this program, a function key 
can be assigned a new definition, 
such as "dir." Unfortunately, 
ANSI.SYS keyboard redefinitions do 
not hold under IBM BASIC. 1 ||M ^1 


LISTING 1: PROGRAM USING 

THE ANSI.SYS KEY REDEFINITION 


have extended ASCII codes, with a 0 
followed by a number* 59-68 for function 

FUNCTION 

{ Program to Set Up Function Keys Using 


keys 1-10, respectively 

} 

BEGIN 

ANSI.SYS Keyboard Driver Under DOS 2.0 

Version 840110.1 Pascal IBM PC 

Latest 840111 


WRITE (CHR (27), '[0;'); 

WRITE ((FunctionKey + 58):2, ’;•"); 

WRITE (NewString, "';13p') 

Arthur A. Gleckler 

Before this program is used, the ANSI.SYS 


END; 

PROCEDURE SetupKeys; 

keyboard device driver should be installed. 

This is done by placing the line 


{ Ask user which key to redefine and what 
new definition is 

} 

device=ansi.sys 

in a file called CONFIG.SYS on the disk 


VAR Number : INTEGER; 

Definition : STRING [20]; 

BEGIN 

which the computer Is booted from. A copy 
of the ANSI.SYS program should also be 
present on the boot disk. 


REPEAT 

WRITE ('Please enter the number'); 

WRITE (' (1 - 10) of a function'); 

} 

PROGRAM FnKeys; 


WRITELN (' key to redefine'); 

WRITE (' or enter 0 If all key'); 

WRITELN (' redefinition is complete.'); 

TYPE 

DefString = STRING [20]; 


WRITE ('Function Key Number: '); 

READLN (Number); 

IF Number IN Cl..10] 

PROCEDURE ID; 

{ Identify program to user } 


THEN 

BEGIN 

WRITE ('Enter definition'); 

BEGIN 

WRITE (CHR (27), *[2J *); 

{ Clear the screen and home cursor } 


WRITELN (' for F', Numberrl, '.'); 

WRITE ('Definition String: '); 

READLN (Definition); 

WRITE ('Program to Set Up Function Keys'); 

WRITE (' Using ANSI.SYS Keyboard Driver'); 

WRITELN (' Under DOS 2.0'); 


DefineKey (Number, Definition); 

WRITE CF', Number: 1, ' * '); 

WRITELN (Definition); 

WRITELN; 

WRITE (' The ANSI.SYS keyboard driver'); 

WRITE (' must be installed before this’); 


WRITELN 

END 

UNTIL NOT (Number IN [1..103); 

WRITELN (' 
WRITELN 
END; 

program is run.'); 


WRITELN; 

WRITELN ('Function key setup ended.') 

END; 

PROCEDURE DefineKey (FunctionKey:INTEGER; 

NewString:DefString); 


BEGIN 

ID; 

{ Sends codes to ANSI.SYS keyboard driver 
to redefine a function key; function keys 


SetupKeys 

END. 
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D A V O N G 'S 

MULTILINK: 

VERSATILITY AT A MODERATE PRICE 

A LAN that allows the PC to be both a shared station 
and a user station without a loss in performance 

T here are many different types of networks on the market for the 
IBM PC. The more elaborate (and more expensive) systems have a 
central file-server unit that controls file access independent of the partici- 




Multilink 




Susan Glinert-Cole 


pating computers. A less-expensive al¬ 
ternative is a system like Orchid's 
PCnet, XCOMP's X-Net, or Davong's 
MultiLink; such systems use one or 
more computers, and their disk facili¬ 
ties, as central disk servers. Traffic 
coordination and file service must be 
done from the software used by all 
the member computers. Although 
this method is not as efficient as hav¬ 
ing a separate file controller, it does 
have the advantage that, should a 
server be rendered inoperative, any 
other node with the proper-storage fa¬ 
cilities can take its place: 

Davong's MultiLink 

A MultiLink starter kit for.three sta- 
tioris, including all cables and soft¬ 
ware, is $2395. MultiLink uses Xerox 
Standard levels 1 and 2 protocols and 
token passing (see sidebar) to imple¬ 
ment station-to-station communica¬ 
tions. Data-transfer rate is 2.5 mbits/ 
sec; the token pass takes 28 microsec¬ 
onds from station to station. 

For purposes of testing, we in¬ 
stalled the MultiLink system on two 
PCs at PC Tech Journal offices,- both 
machines used PC-DOS 2.0, Hayes 
Smartmodem 1200s and IBM Mono¬ 
chrome displays. The sharer station 
had two floppys in the system unit, 
320K of memory, an IBM expansion 
chassis with a 10-megabyte fixed 
disk, and an IBM personal computer 
graphics printer. The user machine 
had two floppy disk drives, 512K of 
memory, and an Epson RX-80 
printer. 

Hardware Installation 

Before the network can be installed, 
the appropriate network topology 
must be determined. A network with 
two computers is easy—the comput¬ 
ers are connected only by a coaxial 
cable and can be a maximum of 2,000 
feet apart. The cable used is RG-62, 
IBM 3270, 93-ohm coaxial with male 
BNC connectors on each end. 

If there are more than two com¬ 


puters, a multiple connect unit, 
called a hub, must be used. For three 
or four computers, the units can be 
interconnected via a passive resistor 
splitter called a Hub 4. Each comput¬ 
er can be a maximum of 100 feet 
from the Hub 4. The Hub 4 cannot 
be used with only two computers,- a 
minimum of three are needed for 
successful operation. Unused Hub 4 
ports must be terminated. 

If more than four units are to be 
cabled together, a Hub 8 external 
transceiver can be used. The Hub 8 
can transmit data to workstations up 
-to 2,000 feet away. Multiple Hub 8s 
can be connected to each other for a 
maximum linear network distance of 
20,000 feet. Unused Hub 8 ports do 
not need to* be terminated. 

The network can be expanded by 
connecting only three computers to 
the Hub 4 and connecting a Hub 8 to 
the fourth port. A Hub 4, however, 
cannot be connected to another Hub 
4. A maximum distance of 100 feet is 
allowed between a Hub 4 and a Hub 
8. Hub 8s may not be connected in a 
loop. Figure 1 illustrates some of the 
possible configurations of MultiLink. 

Each server and user station in 
the network must have a network-in¬ 
terface board installed. In addition to 
the network hardware, the board con¬ 
tains a hard-disk controller for use 
with Davong's hard disks. There are 


E 


ach server and user 
station in the net-_ 

work must have a 
network-interface board in- 
stalled. In addition to the 
network hardware, the 
board contains a hard-disk 
controller for use with 
Davong’s hard disks. 

three DIP switches that need to be set 
on the card. Switch 1 reflects the sta¬ 
tion's unique address. Switch 2 ena¬ 
bles the hard-disk controller and spe¬ 
cifies whether the optional Davong 


boot PROM (which allows PCs with 
the older 64K system boards to boot 
directly from the fixed disk) is being 
used. Switch 3 sets the base-address 
memory space of the interface card 
and allocates 8K of address space to it. 
The default value is CAOOOh. When 
the switches have been set, the board 
can be installed in any slot 
in the PC. 

Software Installation 

Installing Davong's software, called 
Multi-OS, is not a simple task. The 
steps are : ; - 

1. instalLMulti-O^on each.flle 
server 

2. install MultiLink on each file 

'.server / ‘ ; la; 

3. install MuftiLirlk on the work 1 
stations 

4. assign volumes on each station. 

In addition to executing local 

programs, the file server manages the 
local shared hard disk, providing 
pipes for station-to-station communi¬ 
cations and locks/semaphores to con¬ 
trol access to the fixed disk volumes. 

The original software we re¬ 
ceived from Davong would not allow 
an XT or a PC with an expansion 
chassis to be part of the network. The 
current software version will allow 
this, but all of the IBM fixed disks 
must be installed as shared units; a 
local IBM fixed disk is not allowed. 
Davong currently uses fixed-disk con¬ 
troller address space that IBM has re¬ 
served for future expansion (324h- 
32Fh). Hardware that decodes the re¬ 
served address lines 320h to 32Fh, 
such as Apparat's hard disk, cannot 
be run in the Davong network, either 
as a shared or as a local disk. Davong 
promises to fix this problem soon. 

Davong employs a confusing im¬ 
plementation of volumes and directo¬ 
ries to divide the hard disk into work 
areas. Multi-OS implements its own 
directory hierarchy on top of that 
supplied by PC-DOS. Each hard disk 
in the system is first given a name,- 
this name is associated with both that 
particular fixed disk and the root vol¬ 
ume. The root volume is the master | 
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disk directory through which all oth¬ 
er disk directories and volumes are 
referenced. Up to 16 characters are al¬ 
lowed, and spaces can be included in 
the root volume name. No two 
shared disks in the system can have 
the same root volume name. 

The root volume can in turn be 
divided into Multi-OS directories. 

Such directories, unlike those of DOS 
2.0, do not themselves contain files,- 
they hold either subdirectories or vol¬ 
umes. These volumes, not to be con¬ 
fused with the root volume, can con¬ 
tain files. The user can access these 
files by assigning the volume to a vir¬ 
tual-drive letter. Once a volume has 
'been associated with a drive letter, 
the PC-DOS 2.0 file and directory 
commands can be used as usual. 

The distinctions among a device, 
a volume, a directory, and a drive are 
not welhexplained in the manual; 
the prompts within the Davong soft¬ 
ware sometimes refer to the shared 
drive in question as /I or /ROOT (or 
whatever name has been given to the 
volume). Directories are defined as a 
type of volume, but volumes can con¬ 
tain files and directories cannot. This 
distinction becomes clearer with the 
knowledge that Davong defines sev¬ 
eral different types of volumes: 

1. A directory is a volume that 
contains the names of the data 
volumes under its purview—it 
is an index to other volumes. 

2. A data volume contains text, 
data, or program files. 

3. A pipe volume is used to send 
and receive information be¬ 
tween two workstations. It is a 
first-in, first-out queue man¬ 
aged by the file server. One 
workstation can write data into 
the pipe while the other sta¬ 
tion reads data from it. Data 
written to a pipe is appended 
to information already present. 
A pipe read returns, and then 
removes, data from the head of 
the pipe. Data written to a pipe 
remains available until it is 
read (or the pipe is erased). Ap¬ 
plication programs from differ¬ 



ent workstations using the pipe 
therefore need not need run at 
the same time. 

4. An import/export volume is a 
temporary volume used to 
move files from one volume to 
another. 

Figures 2 and 3 illustrate the file- 
hierarchy structure for PC-DOS 2.0 


he root volume can 
in turn be divided 
into Multi-OS drrec-_ 
tories. Such directories, un¬ 
like those 0 / DOS 2.0, do 
not themselves contain 
files; they hold either subdi- 
rectories or volumes. 


and Multi-OS. Access to file GRUE 
in the Multi-OS schema is gained by 
assigning the volume BIG to a virtual 
drive,- as in DOS, BIG is completely 
referenced through a directory hierar¬ 
chy. In this case, the hierarchy is 
/ROOT/ANIMAL/HOSTILE. Once 
/ROOT /ANIMAL/HOSTILE/BIG 
has been assigned to a drive letter, 
the volume is treated as a virtual 
drive, and all manipulations, such as 
creating directories and accessing 
files, can be accomplished as they 
usually are with DOS 2.0. 

Passwords and access rights can 
be assigned both to directories and to 
volumes within directories. There are 
four access rights available: read/ 
write (person can read/write and de¬ 
lete); read only,- write only (used for 
mailboxes); and no access. A pass¬ 
word can be associated with a volume 
or directory; the password allows the 
user to exercise the rights associated 
with the volume or directory to 
which it is assigned. Two different 
types of passwords are allowed: pri¬ 
vate (owner) and group. Passwords 
can be assigned by the HDGMGR. 
program with the ALTER, 
EXPORT, and CREATE 
options. Alternatively, jr 
the name/password 


option can be specified in the Boot 
Options menu. 

To list volumes in a directory, a 
person must have read access to that 
directory. Similarly, write access is re¬ 
quired to create a volume in that di¬ 
rectory. Deleting a volume requires a 
user to have write access to both the 
volume and the directory (or drive) 
containing the volume. Access rights 
to a volume can be altered only by a 
user who knows the password. 

The INSTMOS program is used 
to format a hard disk for initial instal¬ 
lation of Multi-OS, to set up default 
volume assignments, to format a slave 
disk, or to add an additional operating 
system (CPM/86 and UCSD p-System 
are currently supported). The hard 
disk can be divided into as many vol¬ 
umes as desired, and the size of the 
volume can be as large as the total 
available disk space. INSTMOS pres¬ 
ents a set of generic volumes; if none 
of these are suitable, the program 
HDMGR (hard disk manager) can be 
used to create another configuration. 

Volumes generated through 
INSTMOS or HDMGR are like 
drives in that they can be assigned to 
drive letters (Davong calls this 
mounting a volume). Up to six vol¬ 
umes can be mounted by a user at 
any one time (assigned to drive letters 
A: through F : ). Floppies are also 
treated as volumes, so the common 
method is to assign drive A to floppy 
1 (:F 1), drive B to floppy 2, and the 
root volume to drive C. The remain¬ 
ing letters can then be assigned to 
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user-defined volumes, such as SALES 
or ACCOUNTING. Figure 4 shows a 
sample volume assignment created 
with the program HDMGR. 

HDMGR presents a series of 
choices for managing the hard disk. 
Among other options, a user can 
create, delete, list, or alter the attri¬ 
butes of a volume. Each command 
presents a menu screen, and the 
user's choices are entered in the ap¬ 
propriate areas. Suppose the name of 
the hard disk is ROOT. To create a 
volume, choose the CREATE option 
on the menu and enter the name and 
size of the volume in IBM path syn¬ 
tax (/ROOT/ROOTYTOOT). 

A directory can be created in two 
ways.- with the standard IBM MKDIR 
command or implicitly when creat¬ 
ing a volume with HDMGR. For ex¬ 
ample, suppose we want to create a 
directory of volumes under ROOT. 
We again choose the CREATE op¬ 
tion, but this time type /ROOT/ 
VEGETABLE/INEDIBLE in response 
to the name prompt. VEGETABLE 

M uhnOS must be 
installed on 
every hard, disk 
in the network thus all the 
fixed disks can be shared. 

will be a directory within ROOT that 
contains the volume INEDIBLE in its 
table of contents. Other volumes can 
be created under VEGETABLE with 
the same procedure (e.g.,/ROOT/ 
VEGETABLE/EDIBLE creates volume 
EDIBLE). 

After the system has been in¬ 
stalled, a boot diskette is made for 
each server and user station. The boot 
diskette contains, in addition to user 
files, the MultiLink software. The 
first time MultiLink is installed, the 
user must configure the individual 
workstation using the BOOT OP¬ 
TION menu. From this menu, the 
volumes are assigned to virtual 
drives, and passwords and access 
rights are chosen for the boot dis¬ 
kette, which prevents unauthorized 



Figure 1: MultiLink Network Topology 


users from entering the network with 
that particular boot diskette. The op¬ 
tion menu also allows the amount of 
user memory to be selected (mini¬ 
mum amount is 109K). Unused 
memory is automatically allocated to 
a disk cache. The BOOT OPTION 
menu can be accessed each time Mul¬ 


tiLink is booted, allowing the user to 
reconfigure the boot parameters as of¬ 
ten as may be desired. 

Default volume assignments can 
be made in the Boot Option menu at 
the time of installation. If a user 
wishes to access a volume after con¬ 
necting to the network, the MOUNT 
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the network not using SHRDOS can 
cause volume corruption while mod¬ 
ifying a shared volume. SHRDOS au¬ 
tomatically locks a file being written 
to and unlocks it when the write has 
been completed. If a file is in use 
when a write request is made, 
SHRDOS sends the user a LOCK IN 
USE message. The program will con¬ 
tinue to try until the file becomes 
available or until the user tells it to 
abort the request or to ignore the 
lock. Ignoring the lock is equivalent 
to not using SHRDOS at all. 

Extended function calls are used 
to implement the locking procedures. 
The normal INT 21 h vector is re¬ 
placed with a jump to a different ad¬ 
dress containing the SHRDOS logic. 
INT 21 h is moved to INT 64h. These 
extended calls are available for inte¬ 
gration into application programs. 
SHRDOS uses about 12K of resident 
RAM in each machine. 

SHRDOS has two methods of 
sharing volume files. The first is a 
shared read-only mode, in which sev¬ 
eral users can simultaneously read a 
file, but only one may write to it. 

The second is a private mode, in 
which only one user at a time may 
access a given file. In addition, the 
RESERVE utility will reserve an en¬ 
tire volume for exclusive use by a 
single user. All network users must 
have previously installed SHRDOS 
for RESERVE to function correctly. 

SHRDOS can be installed with 
several optional parameters: 

/R: allows multiple read. 

The first user to write to 
the file prevents any 
other writes until he or 
she is finished. 

/W: only one user at a time 
will be allowed to access 
any file (same as no op¬ 
tions) 

/N: no file locks. Locks are 
still used to protect disk 
information and the file- 
allocation table, but any 
number of users may 
have the same file open 
for read/write/delete/ 


utility can be used. 

Multi-OS must be installed on 
every hard disk in the network; thus 
all the fixed disks are potentially 
shareable. A user may isolate the 
hard disk from other stations by 
creating the disk volume with a "pri¬ 
vate" attribute and password. Once 
Multi-OS is installed on the fixed 
disk, however, a user can access the 
disk only under the Multi-OS operat¬ 
ing system. If the computer is booted 
under MS-DOS, the fixed disk is inac¬ 
cessible. If the user wants to reinstall 
MS-DOS on the fixed disk, the disk 
must be erased and reformatted. 

The ability to keep a shared 
fixed disk from becoming corrupted 
in a multi-user environment is one of 
the most important factors to be con¬ 
sidered when choosing a network. 
Without some form of multiple-write 
protection, files and directory infor¬ 
mation may not reflect the true state 


of the volume. For example, if two 
stations create a file with the same 
name at the same time, the directory 
will contain the name of only one of 
them,- the other will be lost. Another 
problem arises when two stations si¬ 
multaneously extend a file. The same 
disk space may be allocated by the 
file-allocation table, and the two files 
will be cross-linked. 

Davong provides a program 
called SHRDOS that allows multiple 
stations using PC-DOS to safely share 
data volumes. SHRDOS can keep 
track of 32 open files on the fixed 
disk. Users can create, delete, append, 
read, and write files on the shared 
fixed disk without corrupting the 
disk directory or file-allocation table. 

In order for this sharing method 
to be effective, all stations in the net¬ 
work must have installed SHRDOS; 
this is done most conveniently in the 
AUTOEXEC.BAT file. Anyone in 


Figure 2: DOS 2.0 Directory Structure 
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Figure 3: Multi-OS Directory Structure 


create/append. Two us¬ 
ers extending a file si¬ 
multaneously will lose 
disk allocation blocks 
and one of the extends 
will be lost. 

Davong supplies a print spooler 
that can support up to two parallel or 



he PRINT -pro-am 

replaces the PC- 
DOS 2 .0 print utili¬ 
ty and, is just as simple to 
ran. The MukiLink com¬ 
mand PRINT wiU list all 
queued files at that station, 
with the station 's default 
printer at the top of the list 


serial printers per networked PC, up 
to a total of 64 printers per network. 
The spooler software consists of four 


programs: PRINT, a high-level inter¬ 
face,* SPOOLMGR, a setup and con¬ 
trol program that installs and man¬ 
ages print queues,* PRNSAVE, a rou¬ 
tine that redirects program output 
from the standard print device to a 
file; and SPOOL, which arbitrates the 
printing of spooled output. 

The PRINT program replaces the 
PC-DOS 2.0 print utility and is just as 
simple to run. The MultiLink com¬ 
mand PRINT will list all queued files 
at that station, with the station's de¬ 
fault printer at the top of the list. If 
the PRINT command is followed by 
a list of filenames, all the files will be 
output to the default printer. 

PRINT can be followed with an 
optional switch for expanding tabs to 
blanks. This is extremely useful, es¬ 
pecially if a program editor does not 
do this automatically and the printer 
does not have default tab settings. If 
the print queues are full, the program 
issues a warning and retries every ten 
seconds until the file has been suc¬ 
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Figure 4: Drive and Volume 
Assignments in Multi-OS 


cessfully queued or the user exits 
PRINT via a Ctrl-Break. Files may be 
deleted from the queue easily by fol¬ 
lowing the command PRINT <filen- 
ame> with a /C. 

The SPOOLMGR program is 
used to set the defaults for PRINTER. 
The user can opt to print a banner 
page in order to separate multiuser 
output at the shared device,* set the 
default printer and printer parame- 
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Table 1: Benchmark Performance of MultiLink 
with IBM Fixed Disk 

PC-DOS 

1 user 

1 user 

2 users 

2 users 

2.0 

user stn. 

shared 

user stn. 

shared 



stn. 


stn. 

I/O BENCHMARKS (in seconds) 

random access 6 

7 

4 

9 

9 

sequential read/write 29 

28 

24 

44 

34 

sequential read 14 

15 

13 

15 

15 

dBASE sort, 1 key 40 

43 

38 

42 

41 

dBASE Index, 1 key 29 

31 

20 

31 

26 

dBASE Index, 2 keys 29 

31 

20 

32 

27 

WORD PROCESSOR BENCHMARKS 

Word Perfect (Ver. 2.3): 





load wp from hard 4 

8 

4 

9 

10 

disk 





load wp from floppy 14 

12 

13 

13 

12 

disk 





exit wp (to hard disk) 1 

3 

2 

3 

3 

load file from floppy 4 

4 

5 

4 

8 

save file to floppy 18 

18 

23 

20 

22 

load from hard disk 2 

3 

3 

4 

5 

save file to hard disk 15 

17 

16 

17 

19 

WordStar (Ver. 2.3): 





load wp from hard 6 

6 

5 

7 

6 

disk 





load wp from floppy 7 

8 

9 

8 

8 

disk 





exit wp (to hard disk) 0 

0 

0 

0 

0 

load file from floppy 3 

5 

4 

5 

4 

save file to floppy 32 

31 

33 

32 

33 

load file from hard 3 

4 

3 

4 

4 

disk 





save file to hard disk 10 

11 

11 

12 

15 


ters; delete the print queue; and in¬ 
terrupt print service. SPLMGR must 
be run at least once before network 
print spooling can proceed. 

Documentation 

Davong supplies extensive literature 
with MultiLink: more than a dozen 
stapled pamphlets, inserts, addenda, 
and notes. There is a lot of informa¬ 
tion here, but the manuals are disor¬ 
ganized and confusing in places, and 
it is difficult to locate relevant data 
on a particular subject. The instruc¬ 
tions for installing the system are lu¬ 
cid in places, but other sections are 
scanty or omit vital information. For 
example, there are several pages de¬ 
voted to removing the cover of the 
system unit, but it is unclear wheth¬ 
er Multi-OS need only be installed on 
a server unit or whether it must be 
present on all the hard disks in the 


network, and there simply aren't any 
instructions in any of the manuals 
for installing user workstations. 

Because Davong does not sell di¬ 
rectly to the end user, the documen¬ 
tation assumes that the people install¬ 
ing the network have been trained to 
set it up and to instruct the end-user 
in its use. However, Davong plans to 
reissue the documentation in stan¬ 
dard IBM binders, completely reor¬ 
ganized and updated. 

Davong supplies plenty of techni¬ 
cal information, including a complete 
list of function calls for MultiLink 
and the printer spooler. By presenting 
an open system, Davong is encourag¬ 
ing software developers to create ap¬ 
plication programs that can take ad¬ 
vantage of the network environment. 

Network-interface modules for 
semaphoring, piping, and setting pass¬ 
words are included with MultiLink. 


Davong has provided both the source 
and the object code for these subrou¬ 
tines in several different formats: in 
assembly language and as object files 
for use with the IBM Pascal compiler 
and Computer Innovations C86 com¬ 
piler. In addition, a special set of rou¬ 
tines is supplied for use with BASIC 
running under DOS 2.0 ; these rou¬ 
tines allow locking and unlocking of 
BASIC records to control access to 
shared random-data files. Sample 
BASIC programs using these routines 
are included in the documentation. 

Performance 

It is important to bear in mind that 
PC-DOS was never meant to support 
more than one user. A multi-user 


T here is a lot of in¬ 
formation in Mui- 
tiLink's documentor 
tion, but the manuals are 
disorganized and, confusing 
in places, and it is difficult 
to locate relevant data on a 
particular subject 


network built on such an inappro¬ 
priate foundation can be expected to 
exhibit some performance degrada¬ 
tion, especially if file service is con¬ 
trolled from a network node and not 
through a separate disk server. The 
extent to which network users inter¬ 
fere with one another will depend on 
a combination of factors. The density 
of network traffic, as well as the 
functions the network is asked to pro¬ 
vide, will have an impact on the 
speed with which individual tasks are 
completed. With a two-PC network, 
MultiLink had little effect on per¬ 
formance,- in fact, it outperformed 
PC-DOS 2.0 on several of the bench¬ 
mark tests when only one user was 
on the network. 

We wrote six small benchmark 
programs to test the performance of 
these two networks with a heavy I/O 
load (see table 1). The random-access 
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Table 2: Benchmark Performance of MultiLink 
with Davong Hard Disk 

PC-DOS 

1 user 

1 user 

2 users 

2 users 

2.0 

user stn. 

shared 

user stn. 

shared 



stn. 


stn. 

I/O BENCHMARKS 

random access 6 

_ 

7 

17 

17 

sequential read/write 29 

- 

23 

43 

41 

sequential read 14 

— 

13 

15 

16 

dBASE sort, 1 key 40 

— 

39 

43 

43 

dBASE Index, 1 key 29 

— 

27 

30 

30 

dBASE Index, 2 keys 29 

— 

29 

30 

27 

WORD PROCESSOR BENCHMARKS 

Word Perfect (Ver. 2.3): 





load wp from hard 4 

— 

4 

10 

6 

disk 





load wp from floppy 14 

- 

10 

17 

17 

disk 





exit wp (to hard disk) 1 

- 

1 

3 

2 

load file floppy 4 

- 

4 

4 

4 

save file to floppy 18 

— 

19 

19 

15 

load file from hard 2 

— 

2 

5 

3 

disk 





save file to hard disk 15 

- 

4 

17 

16 

WordStar (Ver. 2.3): 





load wp from hard 6 

— 

6 

7 

7 

disk 





load wp from floppy 7 

— 

7 

8 

7 

disk 





exit wp (to hard disk) 


i n cfo n f 



load file from floppy 3 


3 

4 

3 

save file to floppy 32 

— 

33 

33 

32 

load file from hard 3 

— 

3 

4 

4 

disk 





save file to hard disk 10 

- 

9 

20 

22 


test writes 50 records, within a thou¬ 
sand-record file, to 50 other records. 
Each record is 50 bytes long. The se¬ 
quential-read test reads 641 lines, 
each 50 bytes long within a 40,000- 
byte file. The sequential read/write 
test first reads and then writes 641 
50-byte lines to another file. 

The programs were run under 
several different conditions, with the 
MultiLink hardware always in situ, 
except for the control tests in the 
standard single-user PC-DOS environ¬ 
ment. The single-user tests were done 
on each unit while the second com¬ 
puter stood idle. Next, the tests were 
performed with both computers si¬ 
multaneously running the bench¬ 
marks from different volumes on the 
shared hard drive. 

Under PC-DOS alone, the ran¬ 
dom-access test took 6 seconds, and 



avong's MultiLink 
is a powerful 
friendly and high- 
performance network at a 
reasonableprice. The few 
benchmarks we ran here 
indicate that there is little 
performance degradation 

with two users, although 
performance might be ex- 

pected to decline with a 


higher station load. 


the read test took 14 seconds. MultiL- 
ink's time for these benchmarks did 
not differ significantly from the con¬ 
trol. The single-user dBASE II bench¬ 


marks showed comparable effects 
from the network software. Again, 
MultiLink's time differed by a second 
or two at most from PC-DOS 2.0. 

We also speed-tested simulta¬ 
neous program execution. Both users 
ran the programs from different vol¬ 
umes on the shared hard disk. Mul¬ 
tiLink's performance degraded slight¬ 
ly in the sequential read/write test, 
but was otherwise still comparable to 
PC-DOS 2.0. We benchmarked the 
performance of two word processors 
in the same way. The results indicate 
again that MultiLink adjusts very 
well to multiple disk access requests. 

Because Davong has been mar¬ 
keting external fixed disks for the 
IBM PC for a long time, we also set 
up MultiLink on a Davong 5-mega¬ 
byte drive and ran the set of bench¬ 
marks. The results, presented in table 
2, show MultiLink has a generally 
better performance on the IBM fixed 
disk than on the Davong. These 
numbers may be misleading, because 
the IBM fixed disk has cylinders 
twice the size of those on the Davong 
fixed disk we tested, which could en¬ 
hance disk- access time. 

Conclusions 

Davong's MultiLink is a powerful, 
friendly, and high-performance net¬ 
work at a reasonable price. Although 
installation requires more planning 
than a simple straight-line bus config¬ 
uration and the implementation of 
the volume concept takes some get¬ 
ting used to, once installed, Multi- 
Link is transparent to the end-user. 
The few benchmarks that we ran 
here indicate little performance deg¬ 
radation with two users, although 
performance might be expected to de¬ 
cline with a high station load. l»»i—i 
DAVONG SYSTEMS, INC. 

217 Humboldt Court 
Sunnyvale, CA 94089 
408-734-4900 
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TOKEN-PASSING PROTOCOLS 

When computers are tied into a network, some method of traffic control must be 
established to effectively share the available resources. A common time-sharing proto¬ 
col for ring networks is called token passing. The token itself is a special bit pattern 
that constantly circles the network, indicating to all nodes that the channel is clear. 
To send a message, the station must put the message in proper form, grab the token, 
and transmit the data. 

As in CSMA/CD protocols, the message to be sent must first be divided into 
packets consisting of a header, a data field, and a trailer. The packets are stored in a 
send buffer, and the station waits until the token has been passed to it before placing 
the packet on the network channel. The sender then checks to see if the receiver can 
receive the message. If so, the message is transmitted and an acknowledgment is 
returned by the recipient. If the destination did not receive the message correctly, the 
sender resends it. If the intended recipient is not active, the sender will recognize this, 
as no acknowledgment is returned. 

If a station has no message to send when it receives the token, it passes the token 
on to the next station. Each node in the network sends and receives all transmitted 
bits, regardless of whether the bits belong to data packets or to the token. 

Token passing has-several advantages over collision-detection protocols. Because a 
workstation cannot send a message unless it has the token, only one node at a time can 
transmit. This elimates data collisions and the need for collision-detection and retry 
algorithms. Networks using token passing can be more easily expanded than those 
using CSMA/CD protocols. As more users are linked into a CSMA/CD network, the 
chance of transmission collisions will rise. This problem can be partially solved by 
increasing the rate of data transfer, but often the detection algorithm must also be 
reworked to accommodate a heavily loaded network. Token passing, on the other 
hand, allows increases in the data rate without software changes, as the token arbi¬ 
trates the network. 

A disadvantage of token passing is the ease with which service can be inter¬ 
rupted. In a real physical-ring topology, the token can get lost if one of the stations is 
down, because the ring has been broken. (MultiLink, which has a conceptual rather 
than a physical ring topology, will not exhibit this problem.) 

Also, there is a delay of some microseconds at each node, while the station 
decides whether to pass the token on or to send a packet out. With many computers 
linked to the ring, there is a perceptible delay before the token arrives at a station and 
messages can be transmitted. 


-rr--E- 
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Drawing and Analyzing 
Circuits with Micro-Cap 

A highly recommended analog design program with 
several annoying—but not serious—weaknesses 


William H. Murray 


T hose of us who teach or work in the design phase of engineering or com¬ 
puting can really appreciate the old saying, "A picture is worth a thou¬ 
sand words." Graphs, charts, and schematics are all part of the world in which 
we operate; they help us analyze and understand vast quantities of data. Unfor¬ 
tunately, graphs and charts are often difficult to produce and are therefore used 
less frequently than they could he. 

One of the first practical encounters 1 had with a computer was with the 
plotting of data points taken from laboratory data. Each pair of points was en¬ 
tered and then scaled and plotted. The results were beautiful, the time savings 
tremendous. 

Soon after this I began to see another type of program appear—the simulator 
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CALL! 
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Micro-cap 

program. With a simulator program, 
the theoretical circuit was specified 
and analyzed by the computer. All 
data points were generated internally 
and then scaled and plotted. This was 
much more convenient. Not only 
could the graphs and charts be pro¬ 
duced almost effortlessly, but compo¬ 
nents from the keyboard could be 
changed and the circuit custom-fit 
and tuned to specific needs. 

The simulator programs I worked 
with on large computers usually fell 
into either the analog or digital de¬ 
sign category,- today, however, some 
CAD/CAM types cover all design 
phases. Small computers are also well 
suited for this type of work because 
of their graphics capabilities. 

Micro-Cap, the software de¬ 
scribed in this article, is an analog de¬ 
sign program for electrical engineer¬ 
ing work. It allows the user to 
"draw" a circuit on the screen and 
then analyze it using any of three 
techniques (transient, AC, or DC 
analysis). The results of a particular 
analysis can be typed as a long data 
table or can be presented graphically. 

What's In the Package 

Micro-Cap (Microcomputer Circuit 
Analysis Program) is produced by 
Spectrum Software of Sunnyvale, Cal¬ 
ifornia and is shipped on three 
S.S.D.D. diskettes with a professional¬ 
looking manual. The plastic tabs in 
the three-ring binder divide the man¬ 
ual into eight sections: Table of Con¬ 
tents, Designer Module, Analyzer 
Module, Transient Analysis, AC 
Analysis, DC Analysis, Component 
Models, and Appendices. Also pro¬ 
vided is an Auto Demo diskette that 
enables the user to try out the pro¬ 
grams without reading any of the 
manual. The circuits and graphs on 
the demo illustrate all of the basic 
features of the Micro-Cap program 
and allow the screen to be dumped to 
an IBM printer or a diskette file. 

The other two disks are for use 
only after the manual has been read. 
The Circuit Analysis Program is in¬ 
serted into drive A and the supplied 


Data Diskette into drive B. The Data 
Diskette provided by Micro-Cap con¬ 
tains many sample circuits and dia¬ 
grams to help describe the capabili¬ 
ties of the system and the methods of 
specifying and drawing circuits. Ad¬ 
ditional data diskettes can be created 
as the user's circuit library grows. 

Before trying to design a cruise 
control for, say, a '57 Chevy, note 
that the number of components is 
limited. When I read the list of avail¬ 
able components and their quantity I 
thought back to the Erector Set I had 
as a child. Initially, I thought I could 

NETLIST LOOP CIRCUIT 


PARAM- 

CONNECTIONS ETER 
REF. COMPONENT IN OUT OR 
NO. NAME - + - + TYPE 


1 BATTERY 

0 1 0 

0 

32 

2 RESISTOR 

1 2 0 

0 

2 

3 RESISTOR 

2 3 0 

0 

4 

4 BATTERY 

0 3 0 

0 

20 

5 RESISTOR 

0 2 0 

0 

8 

Table 1: The Components, 
Nodes, and Values for the 


Simple DC Circuit 




build anything with four wheels, ten 
cross braces, eight structure beams, 
etc. However, it wasn't long before I 
was borrowing extra wheels from a 
friend to complete a car and trailer 
project. That kind of borrowing isn't 
possible with Micro-Cap. The pro¬ 
gram provides exactly 
10 Batteries 
60 Resistors 
60 Capacitors 
40 Inductors 

1 User Source 
10 Switches 
20 Diodes 

20 Bipolar Transistors 
10 Transformers 
20 Mos Devices 
20 Opamps 

5 Sinusoidal Voltage Sources 

5 Programmable Voltage Sources 
10 Polynomial Sources 
This is not initially a serious limita¬ 
tion as there are hundreds of circuits 
that can be manipulated without 


even coming close to running out of 
components. (For instance, 40 induc¬ 
tors is ample for most uses.) 

Using Micro-Cap 

One possible use for this program is 
in the classroom. I taught a sopho¬ 
more-level electrical engineering 
course and laboratory for ten years 
before switching to the Computer 
Science department. Each time I 
taught the course I stressed visual 
analysis of data using graphs and 
charts, but I was always limited by 
the amount of work such graphic 



Figure 1: The Design of a Simple 
DC Resistor Loop Circuit 


tools required. If Micro-Cap had been 
available at the time, I could have 
prepared circuits and graphs ahead of 


M icro-Cap allows 
the user to _ 

"draw" a circuit 
on the screen and then ana¬ 
lyze it using any of_ three 
techniques (transient, AC, 
or DC analysis). The results 
o/ a particular analysis can 

be typed as a long data tar_ 

ble or can be presented 
graphically. 

time for class. Students could also 
have used the program to analyze 
homework circuits, instead of repeat¬ 
edly calculating data points and plot¬ 
ting them on a graph. 
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Expand your IBM*PC so that it performs like the PC XT for a fraction of the cost. 

Micro Design International announces a major IS03 Insider™ Winchester System w/RAM 

breakthrough in peripheral technology — The Memory Card that will hold up to 256K 

Insider™! It is the only hard disk drive system to offer RAM (no RAM installed). (No vacant 

you 10-Megabytes of formatted capacity with complete module slots) .. $1,295.00 

internal installation, all for $995. Now you can expand IS04 Expansion Memory Module for Model IS03 

your IBM*PC to handle heavyweight data with the same to allow 320K additional RAM for a total of 

ease and efficiency as the PC XT By equipping your PC 576K (Module Only, no RAM 

with The Insider™ you can save up to $2,000 over the cost installed). $129.00 

ofaPC XT The Insider'” is also compatible with most IBM IS05 Per 64K of RAM for , S03 and 

PC look alikes, and is DOS 2.0 compatible. Its the perfect IS04 $ 75 00 

solution to your data needs and budget. i S06 Multifunction Card with 6 vacant ' 
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Micro-cap 

To best illustrate how Micro-Cap 
works, I have chosen four basic ana¬ 
log circuits for analysis: a simple re¬ 
sistor network; a series resonance cir¬ 
cuit; a transistor amplifier circuit; 
and a two-stage opamp circuit. The'se 
will be used to describe the functions 
of Micro-Cap's various stages. 

Building the Circuit 

All circuit design work begins with 
the Designer Module. This option is 
selected from the main menu upon 
booting the program. A high-resolu¬ 
tion drawing screen will be presented 



Figure 2: The Design of a Series 
R-L-C Circuit 


upon which the user will build his or 
her circuit. The screen contains a 
cursor, a ground plane at the bottom 
of the screen, and a list of options in 
menu form. In this phase, the design¬ 
er can move the cursor up, down, 
left, and right with the I, M, J, and K 
keys (this program does not support 
any special function keys). The menu 
also provides for (A)dding or 
(R)emoving components. 

All cursor moves are made in ei¬ 
ther vertical or horizontal block 
jumps between "nodes." Each node is 
numbered but is entirely invisible on 
the screen. While using the Designer 
Module, the user will not know 
which node he or she is on. There 
are sixteen horizontal nodes and 
eight vertical nodes (not counting the 
ground plane). Since only one compo¬ 
nent can be inserted between a pair 
of nodes, the maximum circuit densi¬ 
ty is 120 components. The number of 
circuits is limited to the number that 


can be entered on this screen since no 
provision has been made to couple 
multiple screen circuits. 

One interesting feature of the 
Designer Module is that the user can 
choose either the Short or Line op¬ 
tion. Both can be used to connect 
components between nodes. The 
Short option allows a piece of wire to 
be drawn between the node being 
used and any node immediately next 
to it. The Line option acts as a sort of 
wire spooler,- with it a wire can be 
strung anywhere on the screen by us¬ 
ing the I, J, K, and M keys. This fea- 



Figure 3: The Design of a 
One-Stage Transistor Amplifier 


ture also has a unique ability—it can 
string wire between nodes. 

Figures 2, 3, and 4 were created 
with the Designer Module. Figure 1 
is a simple resistor network with two 
batteries. As the components are en¬ 
tered, the value of the component 
must also be specified. Note, howev¬ 
er, that this value is not shown on 
the screen. The node numbers and 
component values are actually stored 
in a file that is made available in the 
Analyzer Module. Normally, the re¬ 
sistor network shown in figure 1 
would be analyzed by solving two si¬ 
multaneous equations. I obtain my 
results by using the Transient Analy¬ 
sis option. 

Figure 2 is a R-L-C circuit that 
will utilize the AC Analysis module 
to obtain a graph of gain versus fre¬ 
quency. Figure 3 is a one-stage 
NMOS transistor amplifer circuit. In 
designing this circuit, the NMOS 
transistor model (Type 0) was select¬ 


ed from a list of standard components 
(see table 2). If one of the five stan¬ 
dard types does not fit necessary spec¬ 
ifications, the user can alter the inap¬ 
propriate values during analysis. 

The final circuit design is figure 
4, which shows a two-stage opamp 
circuit. The first stage is a low-pass 
filter and the second stage is just an 
amplifier. For this circuit, standard 
opamps were again chosen from the 
list of standard components. 

My initial reaction to using the 
Designer Module is that it is relative¬ 
ly easy to insert, remove, and connect 


Figure 4: A Two-Stage Opamp 
Circuit Design 

components on the high-resolution 
screen.The major drawbacks are lack 
of visible numbering of the screen 
nodes; limited circuit size (only one 
screen per circuit); and lack of com¬ 
ponent values on the screen. These 
drawbacks work against the user's 
ability to "free-hand" a circuit on the 
screen, because it is not possible to 
look directly at the component values 
without leaving the Designer Mod¬ 
ule,- this forces the user to have a 
sketch of the circuit on paper. If the 
circuit must first be sketched on pa¬ 
per, what advantage is there to re¬ 
peating it on the screen? 

Retrieving and Reviewing 
the Circuit 

Once a circuit is created and saved us¬ 
ing the Designer Module, it can be 
retrieved and reviewed using the 
Analyzer Module. From this module, 
circuit nodes and components are 
identified and altered and the three 
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Micro-cap 


Table 2: A Listing of the 
Standard Components Sup¬ 
plied by Micro-Cap 


options for analysis—Transient Anal¬ 
ysis, AC Analysis, and DC Analy¬ 
sis—are called. 

As an example, the resistor cir¬ 
cuit of figure 1 is recalled (into mem¬ 
ory) by using the RETRIEVE com¬ 
mand from the analyzer menu. The 
components, nodes, and values can 
then be observed by using the RE¬ 
VIEW command as shown in table 1. 

I saved this circuit in a file called 
Loop Circuit. The components are 
listed in the order they were original¬ 
ly entered on the original circuit. 

The node numbers are listed under 
the "connections" column and the 
value of the components under the 
"parameter or type" column. Thus, 
one battery is connected between 
node 0 and node 1 and has a value of 
32 volts. Next, a resistor connects be¬ 
tween node 1 and node 2 and has a 
value of 2 ohms. 

Now flip back and forth between 
the original circuit and this table,- it 
is still difficult to understand where 
each node is located. The clue is the 
circuit sketch that the user made on 
paper. The node values can now be 
transferred onto this sketch, which 
has the circuit and the component 
values. This will help clarify what ta¬ 
ble 1 is referring to in terms of the 
circuit. Because of this confusion, the 
Designer Module is not as helpful as 
it could be to the designer. 

Table 1 also shows seven editing 
features that are available at this 
time. Components can be changed for 
analysis by moving (U)P or (D)OWN 
the list. You can also (A)DD or 
(R)EMOVE components at this time. 
Component values are changed using 
the (E)DIT feature. These changes do 
not permanently affect the original 
circuit, however,- they are used tem¬ 
porarily to fine tune components. 
When final values are obtained, they 
will have to be entered through the 
Designer Module. 

When this table is satisfactory, 





OPAMPS 



PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

INPUT RES 

1000000 

100000 

1000000 

10000 

100000 

OPEN LOOP 

1000 

1000 

100 

2000 

10000 

OUTPUT RE. 

100 

100 

100 

1000 

200 

INPUT OFF 

.0001 

.0001 

.001 

.002 

.001 

MAXIMUM 0 

30 

30 

10 

30 

30 

OUTPUT CA 

5E-08 

5E-08 

5E-09 

IE-08 

IE-08 




DIODES 



PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

SATURATIO 

IE-13 

IE-12 

IE-14 

IE-13 

IE-15 

ZENER VOL 

130 

200 

60 

5 

5 

ZENER RES 

10 

20 

10 

10 

10 

SERIES RE 

10 

1 

1000 

10 

10 

VT TERM 

.026 

.026 

.025 

.026 

.025 

PARALLEL 

1000000 

10000 

1000000 

10000 

10000 



BIPOLAR TRANSISTORS 


PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

BETA (HFE 

66 

100 

50 

40 

50 

BASE EMIT 

0 

1 

2 

2 

1 

F-TAU = UNI 

1.25E + 08 

2E + 08 

5E+07 

8E + 07 

5E + 08 

COLLECTOR 

.002 

.002 

.003 

.01 

.002 

SATURATIO 

5 

3 

5 

10 

5 

CAPACITAN 

9.794001E — 

11 6.121E- 

11 3.672E-10 

7.651001E—10 

2.448E-11 

CAPACITAN 

IE—12 

1E—12 

IE —11 

IE— 11 

IE—12 




MOS TRANSISTORS 


PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

BETA FACT 

.01 

.01 

.001 

.001 

9.999999E —06 

THRESHOLD 

2 

-2 

-2 

2 

2 

GATE-DRAI 

IE—11 

IE —11 

IE—11 

IE —11 

5E-13 

GATE-SOUR 

IE—11 

IE—11 

IE—11 

IE—11 

IE —12 

DRAIN-SOU 

100000 

100000 

100000 

100000 

100000 

DRAIN-SOU 

IE—11 

IE—11 

IE—11 

IE—11 

IE—12 

LINEAR TR 

.05 

.05 

5.00000 IE—03 

5.000001 E-03 

.00005 



PROGRAMMABLE WAVEFORMS 


PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

ZERO LEVE 

0 

0 

0 

.5 

0 

ONE LEVEL 

5 

5 

5 

5 

5 

TIME DELA 

IE—08 

IE —08 

.000002 

.0000001 

.0001 

TIME DELA 

.00001 

2.55E-07 

.000003 

1.1E-07 

.0002 

TIME DELA 

.000012 

.0000005 

.000007 

.0000005 

.0005 

TIME DELA 

.000013 

7.5E-07 

.000008 

5.1E-07 

.0006 

PERIOD OF 

.00002 

.000001 

.00001 

.000001 

.001 



SINUSOIDAL SOURCES 


PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

FREQUENCY 

60 

500000 

2000000 

100 

85 

AMPLITUDE 

60 

.5 

1 

10 

616 

D.C. VOLT 

0 

0 

1 

10 

0 

PHASE ANG 

0 

3.14159 

0 

1.5 

0 

SOURCE RE 

.1 

1 

1 

.1 

.1 




TRANSFORMERS 



PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

INPUT SEL 

.01 

5E-08 

.0005 

10 

10 

CURRENT G 

6 

10 

10 

10 

10 

COEFFICIE 

.9899999 

.9799999 

.9799999 

.9799999 

.9799999 

RES-SECON 

.001 

.1 

.1 

.1 

.1 



POLYNOMIAL SOURCES 


PARAMETER 

TYPE 0 

TYPE 1 

TYPE 2 

TYPE 3 

TYPE 4 

A 

-1 

0 

0 

0 

1 

B 

0 

-.001 

-.001 

-.001 

1 

C 

0 

1 

1 

1 

1 

D 

1 

-.001 

0 

0 

T 

E 

2 

2 

0 

0 

2 

F 

0 

0 

0 

0 

-1 

G 

0 

0 

0 

0 

3 
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The Next Generation 
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comprehensive PC operating system avail¬ 
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and separately compiled modules. 
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QMAIL.A multi-user messaging system. Features 
include registered mail, mail forwarding, sending to 
groups of users, etc. 
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ANALYSIS LIMITS 

PRESS <RETURN> TO ACCEPT 
DEFAULT VALUES OR TYPE 
DESIRED VALUE 8k PRESS 
< RETURN > 


MAXIMUM SIM TIME (SEC) 1 

MAXIMUM DELTA TIME (SEC) . 1 

MINIMUM ACCURACY (%) 5 

UPPER TRACE NODE(S) 1/2/V 

OFFSET FOR #1 0 

SCALE FACTOR FOR #1 3 

LOWER TRACE NODE(S) 1/2/P 

OFFSET FOR #2 0 

SCALE FACTOR FOR #2 4 


ARE THESE CORRECT (Y/N)? 

Table 3: Parameters for the 
Transient Analysis of the 
Simple DC Circuit 


ANALYSIS LIMITS 

PRESS <RETURN> TO ACCEPT 
DEFAULT VALUES OR TYPE 
DESIRED VALUE 8k PRESS 
<RETURN> 


LOWEST FREQUENCY 100 

HIGHEST FREQUENCY IE+09 

LOWEST GAIN 1 

HIGHEST GAIN 1000 

INPUT NODE NUMBER 1 

OUTPUT NODE NUMBER 4 

MIN ACCURACY (%) 2 

HIGHEST PHASE SHIFT 360 

LOWEST PHASE SHIFT - 360 


ARE THESE CORRECT (Y/N) ? 


Table X: Parameters for the AC 
Analysis of the R-L-C Circuit 


NETLIST RESONANCE CIRCUIT 




CONNECTIONS 

PARAMETER 

REF. 

COMPONENT 

IN 


OUT 

OR 

NO. 

NAME 

— 

+ 

+ 

TYPE 

1 

RESISTOR 

2 

3 

0 0 

5 

2 

INDUCTOR 

3 

1 

0 0 

4E-3 

3 

CAPACITOR 

1 

0 

0 0 

.IE-6 

4 

VSIN 

0 

2 

0 0 

100 

U = UP 

D=DOWN 

E = EDIT 


R = REMOVE 

P = PRINTER Q = QUIT 


Table 5: Components, Nodes, and Values for the R-L-C Circuit 


NETLIST TRANS CIRCUIT 


CONNECTIONS PARAMETER 


REF 

NO. 

COMPONENT 

NAME 

IN 

+ 

- 

OUT 

+ 

OR 

TYPE 

1 

VSIN 

0 

1 

0 

0 

1 

2 

RESISTOR 

2 

0 

0 

0 

20E3 

3 

RESISTOR 

2 

6 

0 

0 

80E3 

4 

RESISTOR 

5 

6 

0 

0 

6E3 

5 

RESISTOR 

3 

0 

0 

0 

2E3 

6 

CAPACITOR 

3 

0 

0 

0 

100E-6 

7 

RESISTOR 

4 

0 

0 

0 

6E3 

8 

BATTERY 

0 

6 

0 

0 

10 

9 

NMOS TRANS 

6 

2 

3 

5 

0 

10 

CAPACITOR 

1 

2 

3 

5 

IE-8 

11 

CAPACITOR 

5 

4 

3 

5 

IE-8 

U=UP 

D=DOWN 

E = EDIT 


R = REMOVE 

P=PRINTER Q=QUIT 


Table 6: Components, Nodes, and Values for the Transistor 
Amplifier Circuit 


the user can obtain a (P)RINTED 
copy before (Q)UITTING and run¬ 
ning an analysis program. 

Tables 5, 6, and 8 correspond to 
figures 2, 3, and 4. Table 6 shows the 


VSIN source as a 'Type 1" compo¬ 
nent. In the case of standard compo¬ 
nents, this number refers not to the 
value of the component but to the 
component's particular type as taken 


from table 2. Try this small chal¬ 
lenge: using table 6 and figure 3, 
transfer the node values from the ta¬ 
ble to the circuit. Keep in mind that 
this is a simple circuit. 

Transient Analysis 

From the Analyzer Module we'll se¬ 
lect a Transient Analysis option for 
figure 1. A menu is presented with 
preset default values for the analysis 
limits. Table 3 shows redefined val¬ 
ues for this analysis. The maximum 
simulation time is set to one second. 
The delta time refers to how many 
points are to be considered. In this 
case, calculations will be made every 
tenth of a second. The figure for ac¬ 
curacy limits the amount of voltage 
variation permissible in the analysis. 
The Transient Analysis option will 
allow us to view two parameters. We 
can select two components or use one 
component and record two values. 

For figure 1, I chose to view the 
voltage and power in the 2-ohm resis¬ 
tor. I did this by specifying the values 
(1/2/V) and (1/2/P). The (1/2) ob¬ 
viously means the component be¬ 
tween nodes 1 and 2. This analysis 
option will permit the graphing of 
voltage, current, power, and energy 
for any component value. 

When the values for the analysis 
are correct, type (Y) to enter the 
graphing stage. The results are shown 
in figure 5. These results, as seems 
logical, do not change with time. The 
voltage across the resistor is 8 volts 
and the power developed in the resis¬ 
tor is 32 watts. If the values were 
plotted off scale, the program could 
be run again using an offset value to 
bring the plot within range. 

The Transient Analysis option is 
actually much more useful for natu¬ 
ral and forced response problems in¬ 
volving transient conditions. I chose 
this example, however, to show that 
the Micro-Cap program could be used 
for even the simplest DC Circuits. 

AC Analysis 

The AC Analysis option allows the 
user to examine the output of a cir- 
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NETLIST OPAMP CIRCUIT 




CONNECTIONS 

PARAMETER 

REF 

COMPONENT 

IN 



OUT 


OR 

NO. 

NAME 

— 

+ 

— 

+ 

TYPE 

1 

OPAMP 

1 

0 

0 

2 


1 

2 

OPAMP 

3 

0 

0 

4 


1 

3 

CAPACITOR 

1 

2 

0 

0 


IE-7 

4 

RESISTOR 

5 

1 

0 

0 


500 

5 

RESISTOR 

1 

2 

0 

0 


1000 

6 

RESISTOR 

2 

3 

0 

0 


1500 

7 

RESISTOR 

3 

4 

0 

0 


2000 

U = UP 

D=DOWN 

E=EDIT 


R = REMOVE 

P=PRINTER 

Q=QUIT 

Table 

8: Component! 

s. Nodes 

[> ai 

ad \ 

r alues §b 












ANALYSIS LIMITS 

PRESS < RETURN> TO ACCEPT 
DEFAULT VALUES OR TYPE 
DESIRED VALUE Sc PRESS 
< RETURN > 


LOWEST FREQUENCY 

100 

HIGHEST FREQUENCY 

100,000 

LOWEST GAIN 

.01 

HIGHEST GAIN 

100 

INPUT NODE NUMBER 

2 

OUTPUT NODE NUMBER 

1 

MIN ACCURACY (%) 

5 

HIGHEST PHASE SHIFT 

360 

LOWEST PHASE SHIFT 

-360 

ARE THESE CORRECT (Y/N) ? 




cuit that is subjected to a changing 
frequency on its input. Table 4 shows 
the analysis limits for the circuit in 
figure 2. The user has the option to 
select the lower and upper frequency 
ranges (multiples of ten only) and the 
lower and upper gains (multiples of 
ten only). Nodes are referenced to the 
ground bus, and therefore only one 
number is specified. 

For the analysis of the R-L-C cir¬ 
cuit, the input is between the ground 
node and node 2. I chose the output 
between the ground and node 1. In 
addition to the plot of the gain, a plot 
of the phase shift will be drawn on 
the same graph. (If desired, this plot 
can be eliminated by setting both the 
highest phase shift and the lowest 
phase shift to zero.) 


Figure 5: A Transient Analysis 
of the Loop Circuit 




Figure 6 shows the results of this 
analysis. The peak gain was obtained 
at the resonant point (f=8050 hertz), 
according to the program. My calcu¬ 
lator yielded a frequency of 7,958 
hertz; the error is within 2 percent. 
Note the plot of the phase shift as it 
changes from 0 to about —180 de¬ 
grees. In this example, it was easy to 
see the two curves, but a different 
plotting symbol would be helpful. 

Figure 7 shows the same type of 
analysis for the transistor amplifier 
stage. If the analysis had been con¬ 
ducted between 10K and 1M hertz, 
how could the phase shift and the 
gain be distinguished? In figure 9, the 
result of our two-stage opamp circuit, 
it is really difficult to tell the two 
plots apart without using the legend. 

Figure 6: The AC Analysis of the 
R-L-C Circuit. (The word 
resonance is cut off because 
Micro-Cap will print only eight 
characters of a label.) 



This problem should be addressed by 
Micro-Cap. 

In these graphs, the frequency is 
plotted on a logarithmic axis. The 
user can include "minor grids," 
which are the increments between 
the major lines. They tend to produce 
a crowded graph that is hard to read. 
The vertical axis appears only as a 
linear plot. Actually, it is logarith¬ 
mic, since DB values are obtained by 
taking the logarithm of a gain ratio. 

DC Analysis 

The DC Analysis mode permits the 
DC analysis of linear and non-linear 
circuits. In this mode an increasing 
DC voltage is entered in one node 
and the results monitored in another. 


Figure 7: The AC Analysis for 
the One-Stage Transistor 
Amplifier 
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General Electric 
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NASA 
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THE MOST COST EFFECTIVE ADA* DEVELOPMENT 
TOOLS AVAILABLE ON MICROCOMPUTERS! 


Our Ada product line is available on the following Operating Systems: 
CP/M, CP/M-86, PC-DOS and MS-DOS. 


Available from the 

Nationally 


Suntex Data 
10175 Harwin Suite 100 
Houston, TX 77036 
(713) 271-9191 


CompuView Products 
1955 Pauline Blvd., Suite 200 
Ann Arbor, MI 48103 
(313) 996-1299 


following distributors: 
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Nord-Micro Informatique 
155, rue du Fauburg 
Denis 

75010 Paris 
(1)205-39-47 
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11 Blackmore St. 
Windsor 4030 
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(07)57 9152 


Westico, Inc. 

25 Van Zant St. 
Norwalk, CT 06855 
(203) 853-6880 


Marfam Corporation 
5340 Thornwood Dr. Suite 102 
San Jose, CA 95123 
(408) 226-0170 

CP/M, CP/M-86, CCP/M-86 are trademarks of Digital Research. Inc. 
'ADA is a trademark of the U.S. Department of Defense 
MS-DOS is a trademark of Microsoft 
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S-100 Systems 
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P.O. Box 1512 Madison, Wisconsin 53701 
(608) 244-6436 


CIRCLE NO. 125 ON READER SERVICE CARD 


































Micro-cap 


ANALYSIS LIMITS 

PRESS <RETURN> TO ACCEPT 
DEFAULT VALUES OR TYPE 
DESIRED VALUE & PRESS 
<RETURN> 


MAXIMUM INPUT VOLTAGE 10 

MAXIMUM OUTPUT VOLTAGE 30 

MAXIMUM VOLTAGE STEP . 1 

INPUT NODE # 5 

OUTPUT NODE NUMBER 4 

NO. OF ITERATIONS 2 

STARTING INPUT VOLTAGE 0 


ARE THESE CORRECT (Y/N)? 


Table 9: Parameter Values for 
the DC Analysis of the Opamp 
Circuit 


ANALYSIS LIMITS 

PRESS <RETURN> TO ACCEPT 
DEFAULT VALUES OR TYPE 
DESIRED VALUE & PRESS 
<RETURN> 


LOWEST FREQUENCY 1 

HIGHEST FREQUENCY 100,000 

LOWEST GAIN .01 

HIGHEST GAIN 100 

INPUT NODE NUMBER 5 

OUTPUT NODE NUMBER 4 

MIN ACCURACY (%) 5 

HIGHEST PHASE SHIFT 0 

LOWEST PHASE SHIFT -180 


ARE THESE CORRECT (Y/N)? 


Table 10: Parameter Values for 
the AC Analysis of the Opamp 
Circuit 


In figure 4, the opamps will re¬ 
spond to a DC analysis because there 
are no coupling capacitors in the cir¬ 
cuit. The gain of the first stage is ap¬ 
proximately — 2 while that of the 
second stage is approximately — 1.33. 
The overall gain for DC analysis is 
then (—2)X(—1.33)= +2.66. 

Table 9 shows the analysis limits 
for this plot. The input voltage is 
limited to 10 volts, and therefore the 
output voltage is expected to be input 
voltage multiplied by gain, or 26.66 
volts. The output voltage (maximum) 
is then set to 30. The resulting graph 
is shown as figure 8. Table 11 shows 
these results in tabular form (with 
increments of .5 volt). 


INPUT VOLTAGE OUTPUT VOLTAGE 


SLOPE 


0.000000 

.499999 

.999998 

1.499997 

1.999996 

2.499995 

2.999994 

3.499993 

3.999992 

4.499991 

4.99999 

5.499989 

5.999988 

6.499987 

6.999986 

7.499985 

7.999984 

8.499983 

9.499981 

9.999979 


0.00000 

1.32539 

2.650779 

3.976168 

5.301558 

6.626947 

7.952337 

9.277727 

10.60312 

11.92851 

13.2539 

14.57929 

15.90467 

17.23006 

18.55545 

19.88085 

21.20623 

22.53162 

25.1824 

26.50779 


2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 

2.651 


Table 11: Tabular Results of the DC Analysis of the Opamp 
Circuit F 



Figure 8: The DC Analysis for 
the Opamp Circuit 



Figure 9: The AC Analysis for 
the Opamp Circuit 


Weaknesses and Strengths 

Micro-Cap's weaknesses are more an¬ 
noying than serious. Visible, num¬ 
bered nodes and visible component 
values in the Designer Module would 
be helpful. The major limitation of 
this program will be the limited size 
of the circuit that can be viewed. If 
the user is willing and able to break 
the circuit into modules for analysis, 
this will not be a severe limitation. 

I would rank Micro-Cap very 
highly in several areas: the manual 
is well written and the programs do 
what they say they'll do ; the analysis 
programs are fast and they produce 
professional-quality graphs; anticipat¬ 
ing that not everyone owns an IBM 
printer, Micro-Cap allows graphs to 
be stored on disks so that another 
screen-dump program can be used. 

I think Micro-Cap would be an asset 
to any technical or engineering 
school, especially if a large main¬ 
frame circuit simulator program is 
not available for use. 

SPECTRUM SOFTWARE 

690 W. Fremont Avenue, Suite F 
Sunnyvale, CA 94087 
(408)738-4387 

Circle 500 on Reader Service Card 


William Murray is on the computer science 
faculty at Broome Community College in 
Binghamton, NY. 
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Extended Pascal for your IBM PC, 

APPLE CP/M, MS DOS,CP/M 86, CCP/M 

86 or CP/M 80 computer features: 

• Full screen interactive editor providing 
a complete menu driven program 
development environment. 

• 11 significant digits in floating point 
arithmetic. 

• Built-in transcendental functions. 

• Dynamic strings with full set of string 
handling features. 

• Program chaining with common 
variables. 

• Random access data files. 

• Full support of operating system 
facilities. 

• And much more. 

ORDER YOUR COPY OF TURBO 

PASCAL TODAY TO TAKE ADVANTAGE 

OF OUR INTRODUCTORY SPECIAL. 

For Visa and MasterCard orders call toll free 

1-800-227-2400 X 968 
IN CA: 1-800-772-2666 X 968 

(lines open 24 hrs. a day, 7 days a week) 

Dealer & Distributor Inquiries welcome. 



£grbo Pascal 

IBM Pascal 

Pascal MT+ 

PRICE 

49.95 

^,300.00 

595.00 

Compile & Link 
speed 

1 second!!! 

97 seconds 

90 seconds 

Execution 

speed 

2.2 seconds 

9 seconds 

3 seconds 

Disk Space 16 bit 
8 bit 

33Kw editor! 
28K w editor! 

300K + editor 

Not Available 

225K + editor 

168K + editor 

8 and 16 bit 

YES 

NO 

YES 

built-in editor 

YES 

NO 

NO 

Generate object 
code 

YES 

YES 

YES 

One pass native 
code compiler 

YES 

NO 

NO 

Locates RunTime 
errors directly in 
source code 

YES 

NO 

NO 


Our Introc 1 
jnc 

sprea . 

Tuiho l . _ 

your disk, an 
run. And we've included 
the source code to show 
you exactly bow a 
spreadshee^^writt^. 


Turbo Pascal includes a 
250 page bound manual 
with extensive explana¬ 
tions and many illustrative 
examples. 


Benchmark data based on EightQueens in "Algorithms + Data Structures = Programs" by N. 
Wirth, run on an IBM PC. - ^ 

Turbo Pascal is a trademark of Borland International. MT+ is a trademark of MT 
Microsystems. IBM is a trademark of International Business Machines. 


Turbo Pascal $49.95 + $5.00 
shipping per copy. 

Check_-Money Order-. 

VISA_Master Card — 

Card #:_ 

Exp date:_ 


My system is: 8 bit. 


_16 bit. 


Operating system: CP/M 80_ 

CP/M 86_.MS DOS_PC DOS. 

Computer:_Disk Format:___ 


.Shipped UPS 


B 


BORIAflD 

INTERNATIONAL 


Please be sure model number and format are correct. 

NAME:__ : - 

ADDRESS:_ 

CITY/STATE/ZIP:_ 

TELEPHONE: 


Borland International 
4807 Scotts Valley Drive 
Scotts Valley, California 95066 


California residents add 6Vfe% sales tax. Outside North America add 
$15.00. Checks must be on a U.S. bank, and in U.S. dollars. Sorry, no 
C.O.D. 
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ANALOG-TO-DIGITAL 


The Tecmar Lab Master Board interfaces with the PC to bring efficiency to the lab 


M any computer applications re¬ 
quire that the computer be 
able to communicate with the real 
world in a manner not possible with 
keyboard, printer, or modem. Tasks 
such as laboratory data collection or 
industrial process control are possible 
only if the digital world of the com¬ 
puter can be interfaced in real time 
to the analog world of temperatures, 
weights, voltages, etc. If a computer 
can be set up to sense and control 
analog processes, its calculational and 
storage capabilities can be put to ex¬ 
cellent use in many situations. The 
Lab Master, manufactured by Tec- 
mar, provides just such an interface 
for the IBM PC or XT. In addition to 
its analog-to-digital (a/d) and digital- 
to-analog (d/a) capabilities, the Lab 
Master provides counting, timing, 
and digital input/output features, all 
of which make up a sophisticated and 
powerful interface. 

Let's take a look at the Lab Mas¬ 
ter. It consists of a full-size mother 
board (see figure 1) that is plugged 
into one of the PC's slots, plus a 
metal box (approximately 10"x2"x6" 
containing the daughter board, which 
is connected to the mother board by a 
50-conductor ribbon cable about 3 


feet long. A/d conversions are per¬ 
formed on the daughter board, while 
all other functions are handled on 
the mother board. This arrangement 
has the advantage of allowing the a/d 
converter to be located near the 
source of the signal and outside the 
electrically noisy environment of the 
PC's cabinet (the ribbon cable be¬ 
tween the mother and daughter 
boards can be greatly extended. 

Packed into the mother and 
daughter boards are sixteen single- 
ended or eight differential a/d chan¬ 
nels, two d/a channels, five to six¬ 
teen bit timers/counters, and twenty- 
four digital input/output lines. 

Analog-to-Digital 

Converter 

The Lab Master's standard a/d con¬ 
verter has a rated maximum conver¬ 
sion rate of 30KHz, although mine 
operates at 40KHz with complete reli¬ 
ability. The full-scale input range is 
jumper selectable for 0 to + lOv or 
—10 to + lOv,- it is a 12-bit converter, 
meaning that its resolution is one 
part in 2 12 , or 1/4096 of the full-scale 
range. This means, for example, that 
an input signal of 0 to + lOv will be 
measured with an accuracy of ap¬ 


proximately 0.0025v. 

The a/d converter has an autoin¬ 
crementing feature that can free the 
software from the necessity of speci¬ 
fying the input channel to convert 
for each conversion. When autoincre¬ 
menting is enabled (via a software 
command), the a/d converter will au¬ 
tomatically cycle between a starting 
channel (specified by software) and a 
final channel (set with a DIP switch 
on the daughter board). 

In addition to its input range, 
several other operating parameters of 
the a/d converter must be selected by 
installing jumpers over pins on the 
daughter board. These parameters in¬ 
clude single-ended or differential in¬ 
puts, output data format (two's 
complement or binary), and others, 
covered in the instruction manual. 

There are a number of extra-cost 
a/d options available: expansion to 
256 input channels,- software-pro¬ 
grammable gain up to 500,• hardware- 
selectable (via a resistor placed on the 
daughter board) gain up to 2000 ; 14- 
or 16-bit conversion accuracy; and 
100kHz maximum conversion rate. 
Some of these options are mutually 
exclusive, however,- 14 and 16 bit 
converters are limited to maximum 
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conversion rates of 10 and 2.5 kHz, 
respectively. In addition, input gains 
greater than 10 require that a capaci¬ 
tor be placed on the daughter board 
to allow for longer amplifier settling 
times. This reduces the maximum 
conversion rates: e.g., 20kHz at a gain 
of 100 and 3.8 kHz at a gain of 1000. 

Converters and 
Timer/Counter 

The Lab Master has two independent 
d/a converters (DAC80s). Each con¬ 
verter has a 12-bit input, 5-microsec- 
ond settling time, and jumper selecta¬ 
ble output ranges of —2.5 to +2.5, 

— 5 to +5, —10 to +10, 0 to +5, or 
0 to +10 volts. 

The Lab Master's timing and 
counting functions are provided by 
an AM9513 LSI chip. This is an ex¬ 
tremely sophisticated chip that can 
provide almost any conceivable tim¬ 
ing or counting function, if the re¬ 
quired programming can be figured 
out. It consists of five general-purpose 


16-bit counters, frequency dividers, 
and a variety of special-purpose regis¬ 
ters. Some of the tasks that can be ac¬ 
complished with this chip are the 
time of day, an external-event coun¬ 
ter, and the generation of complex 
timing patterns. 

The 9513 is accessed through 
only two ports: a data port and a con¬ 
trol port. Inside the 9513 are, by my 
count, 20 control and data registers 
that must be accessed through these 
two ports (see figure 2). This is done 
by sending a command specifying 
one of the internal registers, and then 
sending a read or write command. 
This system works, but it leads to 
some rather complex programming. 

Parallel Ports 

There are twenty-four parallel digital 
input/output lines on the Lab Mas¬ 
ter, provided by an Intel 8255. These 
lines can be programmed as groups of 
eight or as groups of twelve. There 
are three modes of operation avail¬ 


able: three input or output ports, two 
input or output ports with handshak¬ 
ing, or a bidirectional I/O port with 
handshaking (see table 1). 

Interrupts 

An interrupt allows the processor to 
respond to a signal from an external 
device without having to constantly 
check ("poll") to see if the signal has 
been sent. When a signal is received 
on an interrupt line, the processor 
saves the relevant information about 
its current task and then executes a 
series of software instructions located 
at a predetermined memory location. 
These instructions, called an inter¬ 
rupt handler, perform the tasks 
needed to "service" the interrupt, and 
the processor then resumes the task 
that was interrupted. 


Peter Aitken is a research associate in the 
Department of Physiology at the Duke 
University Medical Center, Durham, NC. His 
PC-aided research involves the use of animal 
models for the study of epilepsy. 



iiiilll 


March 1984 


105 


MARC COHEN 









What will counteract NDC Gary: The pedigrees for next week’s Sold 1000 shares at 33 for net profit 

74-0054-60? auction are as follows... of6000. Richard. 


Wouldn’t it be great if you could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It’s possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou¬ 
sands of miles away. 


Hayes Smartmodem. Think of it as 
your computer’s telephone. Hayes 
Smartmodem 300,™ and the faster 
Smartmodem 1200,™ allow you to com¬ 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Smartmodems also 


dial, answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis¬ 
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key-set 
systems; connect to most time- 
snaring systems; and feature 
an audio speaker. 

Smartmodem 1200B™ is also avail¬ 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes’ 
own communications soft¬ 
ware. Smartcom IIT M 
Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 


simple steps required to create, 
send, receive, display, list, name and 
re-name files. It even receives data 
completely unattended—especially 
helpful when you’re sending work 
from home to the office, or vice versa. 

If you need it, there’s always “help:’ 
This feature explains prompts, mes¬ 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point; Before you communicate with 
another system, you need to "set up" 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 dif¬ 
ferent remote systems are stored in 
a directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 

quick keystrokes. 

You can store 
lengthy log-on 
sequences the 
same way. Press 
one key, and Smartcom II automati¬ 
cally connects you to a utility or infor¬ 
mation service. 



® Hayes 






Smartmodem 300,1200 and 1200Bare FCC approved in 
the U.S. and DOC approved in Canada. All require an 
IBM PC with minimum 96K bytes of memory; IBM DOS 
1.10 or 1.00; one disk drive; and 80-column display. 


Smartmodem 1200B. (Includes telephone cable. No 
serial card or separate power source is needed.) 



Hayes Smartcom II 


Smartcom II communications software. 


NOTE: Smartmodem 1200B may also be installed in the 
IBM Personal Computer XT or the Expansion Unit. 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 1200B may not 
clear the modem; also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 


And, in addition to the IBM PC, 
Smartcom II is also available for 
the DEC Rainbow™ 100, Xerox 
820-11™ and Kaypro IP M personal 
computers. 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in¬ 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
personal computer. From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial 
Blvd., Norcross, GA 30092. 
404/441-1617. 


Lab master 



Figure 2: Block Diagram of Register Access for 9513 Timer . 
(Reprinted from the Tecmar Lab Master Board manual by 
permission of Tecmar Inc.) 



CIRCLE NO. 158 ON READER SERVICE CARD 

Smartmodem 300. Smartmodem 1200. Smartmodem 1200B 
and Smartcom II are trademarks of Hayes Microcomputer 
Products. Inc. IBM is a registered trademark of Interna¬ 
tional Business Machines. Corp. Touch-Tone is a 
registered service mark of American Telephone and 
Telegraph. Rainbow is a trademark of Digital Equipment 
Corporation. Xerox 820-11 is a trademark of Xerox 
Corporation. Kaypro II is a registered trademark of 
Non-Linear Systems. Inc. 

©1983 Hayes Microcomputer Products. Inc. 


The Lab Master allows access to 
interrupt lines 2 through 7 in the PC 
and permits interrupts to be gener¬ 
ated by the a/d converter, timer, or 
parallel ports. Thus, as many as six 
interrupt service routines can be in 
place at one time. Interrupt sources 


are joined to interrupt lines with 
jumpers on the mother board. 

The interrupt feature can be ex¬ 
tremely useful. For example, imagine 
an application requiring that an a/d 
conversion be done once per second 
over a long period. The Lab Master 
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Ends computer theft/ damage 
worries! For as Mie as... $35 a year 

If you use your personal computer for business, or if your com¬ 
puter use is all business, and you haven’t bought SAFEWARE SM 
you could be in for an expensive shock. Most homeowners 
insurance excludes computers used for business of any kind. 
Now there’s SAFEWARE. An insurance professional developed 
SAFEWARE to cover his own personal computer. Since then, 
thousands of other owners have purchased the only coverage 
that protects all hardware, all purchased software, and all 
media-regirdless of use-after alow $50 deductible. SAFEWARE 
protects against: • Theft • Fire • Accident • Damage in transit 
• Earthquake • Power Surges. All for one low annual premium. 

Call today for 
immediate protection. 

In Ohio (614) 262-0559 
Phones open 8a.m. to 8p.m. 

Monday thru Saturday 


800 - 848-3469 



Select coverage for your total system 
Amount of Annual 

Insurance Premium 

SAFEWARE. P.O. BOX 02211, COLUMBUS, OH 43202 PCT 

Yes, my computer needs immediate protection! 

Issue my SAFEWARE coverage immediately. 

Up to $ 2,000 

$ 35 

Name 

$ 2,001-$ 5,000 

$ 60 

Street 

$ 5,001-$ 8,000 

$ 75 

City State Zip 

$ 8,001 -$ 11,000 

’ $ 90 

System Value $ 

$11,001 -$ 14,000 

$105 

□ Check □ VISA □ MasterCard Exp. 

Call for rates on higher limits. 
Contract form differs in Texas. 


Card# 

So risk. \bu may return contract for full refund within 10 days. Coverages and limits are 
subject to the terms conditions and exclusions actually included in tlw contract. 


Lab master 

could be configured so that one of the 
clocks caused an interrupt once per 
second, jumping to an interrupt-han¬ 
dler routine that initiated an a/d con¬ 
version and stored the data in memo¬ 
ry. Since this task would require only 
a few milliseconds out of each second 
of the computer's time, the computer 
can be busy with another task— such 
as data processing or program edit¬ 
ing—with the time spent collecting 
data not even noticed by the operator. 

Some confusion may result from 
the fact that the IBM PC interrupt 
lines (IRQ2 through IRQ7) are num¬ 
bered differently from the 8088's in¬ 
terrupt types: the PC's interrupt line 
IRQ2 is not an 8088 type-two inter¬ 
rupt. This fact is not mentioned in 
the Lab Master manual, but a call to 
Tecmar revealed that the 8088 inter¬ 
rupt type is the IRQ number plus 
eight, and the vector table address for 
a given interrupt type is equal to the 
interrupt type times four. Thus, a sig¬ 
nal on IRQ line five will generate a 
type-13 interrupt, causing a jump to 
the interrupt-service routine whose 
starting address is stored in the inter¬ 
rupt vector table at memory locations 
00034H (instruction pointer) and 
00036H (code segment). See The 
8086/8088 Primer by S. P. Morse 
(Hayden Book Co., 1982). 

Programming 

The Lab Master may be configured 
in a memory mapped or an I/O 
mode. In the memory mapped mode, 
it appears to the computer as 16 con¬ 
secutive memory locations,- in the 
I/O mode it appears as 16 consecu¬ 
tive I/O ports. The board comes from 
the factory in the I/O mode with 
starting address 071 OH. These 16 
ports are the computer's means of 
communicating with the Lab Master; 
through them, data and status can be 
input from the board and control 
commands can be output to the 
board. Only two software commands 
are needed to use the Lab Master,- in 
BASIC, these are INP and OUT (for 
the I/O mode) or PEEK and POKE 
(for the memory mapped mode). 


108 


PC Tech Journal 












































EQUATIONS PROCESSED 

NO PENaLNOMPER.NO MANUAL LABOR. 


The TKISolver® program will take 
on your toughest problems- 
linear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TKISolver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con¬ 
sisting of many equations, 

TKISolver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the I key, and 
TKISolver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 
with TKISolver. 

TKISOLVER GIVES YOU: 
BACKSOLVING 

If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 
TKISolver can dramatically improve your productivity. 
Enter your problem once and then solve for the un¬ 
knowns no matter where they are in your equation. 

ITERATIVE SOLVING 

If TKISolver can't solve an equation directly, take 
an educated guess at the answer. Type the I key 
and the TKISolver program starts with your guess 
and performs repeated approximations to con¬ 
verge on the answer. 

LIST SOLVING 

Given a list of input values, TKISolver automati¬ 
cally calculates the equation for every value in 


your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay¬ 
ments, enter a list of interest rates 
and let TKISolver calculate the 
payment amount for each value. 

UNIT CONVERSIONS 

Any type of unit conversion- 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschemarks, 
newtons to dynes-can be made 
without altering your equations. 

Just define the numerical relation¬ 
ship between two units of mea¬ 
surement and the TKISolver 
program automatically converts 
the variable value to the unit 
you specify. 

TABLES AND PLOTS 

Quickly generate tables and plots of your results 
on your screen or printer. 

AVAILABLE NOW 

You can run the TKISolver program on the IBM® PC 
and XT and compatible machines, the Digital™ 
Professional™ 350, the Digital™ Rainbow™ 100, the 
Wang Professional Computer, Apple® lie, and on 
the following personal computers using MS™-DOS: 
Tl Professional Computer, GRiD Compass Com¬ 
puter,™ Canon AS-100, Eagle® 1600, Toshiba T300, 
and the Zenith Z-100.™ 

SEE IT TODAY 

There’s more. Lot’s more. But you’ll have to see it 
to believe it. And that's easy. Bring your own 
equations into your nearest computer retailer and . 
ask to see the TKISolver program in action. 

The world's first equation processor for 
personal computers. 



TKISolver’ 

By Software Arts" creators of VisiCa/c® 

27 Mica Lane, Wellesley, Massachusetts 02181 617-237-4000 


TK.TK! .TKISolver, the stylized ! and the slogan "THE WORLD'S FIRST EQUATION PROCESSOR FOR PERSONAL COMPUTERS" are trademarks or registered trademarks 
of Software Arts, Inc. Software Arts is a trademark of Software Arts, Inc. and Software Arts Products Corp. The TKISolver program is a product of Software Arts, Inc., 
which is solely responsible for its contents. VisiCalc is a registered trademark of VisiCorp. Apple is a registered trademark of Apple Computer Inc. IBM is a registered 
trademark of International Business Machines Corporation. GRiD Compass Computer is a trademark of GRiD Systems Corporation. Z-100 is a trademark of Zenith 
Data Systems. Eagle is a registered trademark of Eagle Computer, Inc. Digital, Professional, and Rainbow are trademarks of Digital Equipment Corporation. WANG 
is a registered trademark of Wang Laboratories Inc. MS is a trademark of Microsoft Corporation. 

Copyright © 1984 Software Arts, Inc. All rights reserved. 
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KEDIT 

Mainframe Editing Power (and more!) $85 

Announcing KEDIT , the most powerful full-screen text editor yet for the IBM PC. It 
provides facilities normally found only on mainframe computers and extends these 
facilities to take full advantage of the PC’s keyboard, display, and dedicated processing 
power. Your PC will finally be equipped to handle even the most advanced editing 
applications. 

■ edit up to 15 files at once 

■ multiple display windows show you up to 4 files at once 

■ block move and copy, even between files 

■ sophisticated string search and change 

■ wordwrap 

■ paragraph reformatting and justification 

■ all keys fully reprogrammable with any combination of over 60 special 
functions 

■ DOS directory display 

XEDIT Compatibility 

KEDIT is compatible with most XEDIT capabilities, including: 

■ targets ■ ARBCHAR ■ RECOVER ■ SCHANGE 

■ named lines ■ GETFILE ■ SORT 

KEDIT requires: 

IBM PC or XT / DOS 1.0,1.1, or 2.0 / 80 column display 
128K (160K preferred with DOS 2.0) 

For immediate shipment of KEDIT send check/money order for $85., ($95. after April 1st) 
plus $3 shipping. CT residents add 7%% sales tax. For more information call 203/429-8402. 

Demonstration disk available for $10. 

Mansfield Software Group, Box 532 / Storrs, CT 06268 
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Basic? 


IF YOU USE IT, 
YOU NEED BBS! 


The BASIC Development System (BDS) is an integrated philosophy. You never need to save programs in ASCII 
set of software tools that will greatly increase your pro- and leave BASIC to perform any BDS function. Written 
gramming efficiency and productivity. BDS is co-resident entirely in machine language for MAXIMUM SPEED in 
with the interpreter to support BASIC's interactive minimum space, BDS provides the following features: 

• SCROLLING KEYS Allow you to instantly list the first, last, current, previous, or next program line. Now you can 
quickly scan through a program to locate the lines you want to modify. 

• SINGLE STEP TRACE Pauses before executing each new line and waits for keyboard input to continue. The line 
number is placed in the upper-right corner of the screen so it doesn’t interfere with program displays. You may 
break out of this trace mode at any time to examine variables, then CONTinue tracing. Makes it easy to follow 
the program logic and catch those hard-to-find bugs. 

• CROSS-REFERENCE The indispensable programming tool. Provides a sorted list of every BASIC keyword, numeric 
and string constant, line number, and variable name used in the program and shows where each item is referenc¬ 
ed. After a single item is referenced, each line containing the reference can be automatically displayed one at a 
time for view and/or modification. 

• SUPER RENUM Gives you all the features that the RENUM command leaves out. Renumber, relocate, or duplicate 
any block of program lines without affecting other portions of the program. 

• VARIABLE DUMP A single command will list any or all program variables, along with their current values. Each 
array element is listed separately. This is a powerful debugging tool, especially when used with SINGLE STEP TRACE. 

• COMPRESS Reduces the program size to an absolute minimum. Leaves more space for variables and string data 
and increases execution speed. 

• UNCOMPRESS Expands a compressed program to make it more readable. 

BASIC DEVELOPMENT SYSTEM (BDS).$79 


DCRS is the ULTIMATE research tool for the experienc- disassembly listing marking each referenced address, 
ed 8086/8088 Assembly Language programmer. It cap- then a sorted cross-reference of all hexadecimal byte and 
tures output from the PC-D0S DEBUG utility; prints a word values appearing in the disassembly list. 


DISASSEMBLY CROSS-REFERENCE SYSTEM (DCRS).$49 


TRY IT! You’ll like it, or your MONEY BACK. If you are not satisfied for 
any reason, return the product within 30 days for a full refund. 

TO ORDER NOW, CALL (303) 793-0145 

All products require a 64K IBM PC (or XT), one disk drive and PC-DOS 1.10 or 2.00 
Add S3.00 for shipping and handling. 


SoiTool 

SYSTEMS 

8972 £ Hampden Ave ■ Suite 179 
Denver. Colorado 80231 


Lab master 


Table 1: Tecmar Lab Master 

Port Assignments 

STARTING 

ADDRESS 

PLUS 

READ 

WRITE 

0 

* 

low 8 bits for 
D/A#0 

1 

* 

the low 4 
bits of this 
byte are the 
high 4 bits 
for D/A #0 

2 

* 

low 8 bits for 
D/A#l 

3 

* 

the low 4 
bits of this 
byte are the 
high 4 bits 
for D/A #1 

4 

Status 
byte- 
individual 
bits indicate 
status of 
specific 
board 
functions. 

Control 

byte- 

individual 

bits control 

certain 

board 

functions 

5 

Low A/D 
data byte 

A/D channel 
number to 
convert 

6 

High A/D 
data byte 

Software 

start 

conversion- 
writing 
anything to 
this location 
initiates an 
A/D 

conversion. 

7 

* 

Timer 

interrupt 

acknowl¬ 

edge 

8 

Read data 
port of 9513 
timer 

Write to data 
port of 9513 
timer 

9 

Read control 
port of 9513 
timer 

Write to 
control port 
of 9513 timer 

10 

* 

* 

11 

* 

* 

12 

Parallel port 

A input 

Parallel port 

A output 

13 

Parallel port 

Binput 

Parallel port 

B output 

14 

Parallel port 

C input 

Parallel port 

C output 

15 

* means not used 

Parallel port 
control byte 
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FIRST CLASS SOFTWARE 

■ ■II 

TAKES YOU SOMEWHERE AND GIVES YOU SOMETHING SPECIAL 


AGENT 2.0 

AGENT 2.0 A crisis, 
real or imagined? A spy, 
ours or theirs? A file, 
fact or fiction? You must 
decide. 

_lu 



Portfolio Manager 


BLU CHIP PORTFOLIO 
MANAGER Your broker 
on a disk. Tracks your 
portfolio. A data base 
for investors-with 
spread- sheet 
capabilities. 


TH#TH 

Action List Data Base Manager 

THOTH Advisor to the 
gods of Ancient Egypt 
can now be yours. The 
easy action list data 
base manager to 
increase your 
productivity 


C TOOLS 

C TOOLS A collection 
of our most useful C 
routines. Add flavor to 
your C programming 
and save time too. 


All Xor products are 
designed for the IBM ® 
PC and compatibles. 

IBM is a registered trademark 
of International Business 
Machines Corporation. 



EDO The game of 
many strategies where 
no strategy is sacred, 
think fast and 
remember - danger 
often wears a smile. 

STf 

fffFFff- 

Cuffl LrLr 

ST. HIPPOLYTE’S 
WALL The challenge of 
the wall. Colorful. Ever- 
changing. Complex. 
How will YOU do when 
you’re up against THE 
WALL? 



CORPORATION 

Ask for Xor products at fine Computer Stores. 
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Announcin g A Ma j or New Innovation From The Publishers Of | y H 

Now, Get Up To 72 Programs 
For As Little As $ 2.00 Each. 


Introducing PC DISK MAGAZINE. The Only 
Magazine On Disk That Gives You A Library Of 
Software Programs For Your IBM Personal Computer 
... At A Fraction Of The Price! 


Imagine building a library of software programs with 
amazing ease...adding utilities, subroutines, games 
and data files to your system...for as little as 
$2 per program! Introducing PC DISK MAGAZINE 
—a totally new concept for your microcomputer 
that gives you all this and more! You get thoroughly 
tested, ready-to-run programs on a floppy disk- 
complete with a comprehensive, illustrated User 
Manual—for the ultimate in ease, efficiency and 
economy. With your subscription to PC DISK 
MAGAZINE you’ll receive a floppy disk containing 
up to 12 varied ready-to-use programs and files. 
Developed by experts and tested by the editors, 
you'll be able to expand the use of your IBM 
personal computer. 


Business and Finance Aids: Create 

advanced pie, bar and line chart graphics. Compute 
loan payment tables. Calculate the Present Value and 

Internal Rate of Return 
for your investments. 
VisiCalc® templates for 


A LIBRARY Of SOFTWARE PROGRAMS FOR THE B33 PERSONAL COMPUTER 



Real Estate, Lease /Purchase and Tax Shelter analysis. 

Programming Tools: Create cross reference 
listings for your BASIC programs. Convert MBASIC™ 
program files to CBASIC™ format or reverse. Use 
your text editor on your BASIC programs. Convert 
data between BASIC and VISICALC® or Supercalc® 
formats. 

Home/Personal Applications: Whether you 

need your own income tax return helper...proven 
ways to maintain a mailing list ...a personal cash flow 
analyzer...a speed reading trainer. ..or SAT test pre¬ 
paration aids, you'll get it from PC DISK MAGAZINE. 

Utilities and Diagnostics: Print graphics, 

screen images on your printer...backup, copy, delete, 
un-delete or type files with simple menu commands. 
Use your computer to simulate a conversational termi¬ 
nal with function key control of disk or printer logging 
...and more. 

Data Files: Tax tables, population statistics, dic¬ 
tionaries and economic times series. 



Games: Adventures! Strategies! Test your skills, 
intelligence and your luck! 


Everything Is 
Ready For You 

PC DISK MAGAZINE has every¬ 
thing you need. The accompanying 
60-page User Manual is written 
clearly, concisely, in easy-to-under- 
stand terms. You’ll be able to try the 
programs immediately...there’s no 
need to type listings into your com¬ 
puter. Just insert the disk and go! 
That simply, all the latest software 
developments are at your fingertips! 




















Foreign 


Foreij 


ConsuMei 


e 2.113 
1983 


A LIBRARY OF SOFTWARE PROGRAMS FOR THE EE1 PERSONAL COMPUTER 


BUSINESS & FINANCE 

LOAN ANALYZER 
AUTOMATIC BAR CHARTER 
WORDSTAR CONFIGURATOR 


UTILITIES & DIAGNOSTICS 

DISK MAP 

IBM MATRIX PRINTER 
CONTROL 


PROGRAMMING TOOLS 

BASIC PROGRAM EDITOR 
PERPETUAL CALENDAR 


DATA FILES 

DEMOGRAPHIC DATA FILE 


HOME/PERSONAL 

PERSONAL CASH FLOW MANAGER 
(PART I OF III) 


GAMES 

HIDE AND SINK 
PYRAMID WATCH 


COPYRIGHT © 1983 BY ZIFF-DAVIS PUBLISHING COMPANY. ALL RIGHTS RESERVED 
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PRODUCT SPECIFICATIONS 

• Programs will run on IBM personal computers 
under PC-DOSand MS-DOS versions l.l and 
2.0 and require a minimum of 64K. 

• Most programs will be written to run on both 
monochrome and color displays; however, 
some games and utilities may be specifically 
developed for color display. 

• Most programs will be written in advanced 
Basic; however, some machine language and 
compiled code may be used. 

• Programs and documentation are copyrighted 
by Ziff-Davis Publishing Company. All rights of 
reproduction in all forms and media strictly 
reserved. 

PROGRAM SUBMISSIONS 

If you wish to submit a program for inclusion 
in future issues, please write to: PC DISK 
MAGAZINE, Attn: Editor, One Park Avenue— 
Dept. 732, New York, N.Y. 10016. 

GUARANTEE 

• All programs are fully tested and guaranteed 
to run. Damaged or faulty disks will be 
replaced at no charge. 

• If you wish to cancel a subscription, simply 
return the most recent disk in its sealed pack¬ 
age and you will receive a full refund for this 
copy and on all unmailed issues. 


Save $ 60 With This Introductory 
Savings Offer. Get 6 Big Issues of PC 
DISK MAGAZINE And Save 34%. 


^ blDH P0 - Box 2462 ' Boulder, CO 80322 

C A X I N I 


8H336 


YES, Please accept my subscription to PC DISK 
MAGAZINE for 6 issues at the Special Introductory Price 
of just $119 (less than $20 per issue, as little as $2 per 
program). I save $60—34% off the full price of $179. 

Check one: EH Please bill me. EH Payment enclosed. 
EH Please charge to my credit card. 

EH American Express EH Visa 
EH MasterCard 


Credit Card No._ 
Name- 


_Exp. Date_ 


Address- 
City_ 


State- 


MAIL NO-RISK COUPON TODAY - AND SAVE 34%! 





































TOTAL CONTROL: 

PCI FORTH™ 

Complies with the New 83-Standard 

GRAPHICS* GAMES* COMMUNICATIONS• ROBOTICS 
DATA ACQUISITION . PROCESS CONTROL 


• PC/FORTH™: interactive and conversa¬ 
tional, but 20 times faster than BASIC. 

• PC/FORTH™ programs: highly structured, 
modular, easy to maintain. 

• PC FORTH™: direct control over all inter¬ 
rupts, memory locations, and i/o ports. 

• PC/FORTH™: full access to DOS files and 
functions. 

• PC/FORTH™ application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

• PC/FORTH™ Cross Compilers available 
for ROM’ed or disk based applications 
on most microprocessors. 

• PC/FORTH™: compatible with PC/XT, 
Eagle, COMPAQ, and all hard disks. 

• PC/FORTH™: for PC-DOS 1.1 and 2.0, 
CP/M-86®, Concurrent CP/M. 

Trademarks: IBM, International Business Machines 

Corp.; CP/M, Digital Research Inc.; PC/Forth+and 

PC/GEN, Laboratory Microsystems Inc. 


PC/FORTFT.$100.00 

Includes interpreter/compiler with virtual memory 
and background multi-tasking, full screen editor. 
Assembler,utilities, 200-page technical manual, 


and “Starting FORTH" Tutorial. 

Upgrade to PC/F0RTH+ available. 

PC/FORTH+"' .$250.00 

Allows creation of FORTH programs up to 1 

megabyte in size. 

DEMO DISK.$5.00 

Requires graphics card. 

Extension Packages 

Forth Cross Compiler.$300.00 

Advanced Color Graphics.$100.00 

Intel 8087 Support.$100.00 

Software Floating Point.$100.00 

Interactive Symbolic Debugger.$100.00 

PC/GENT Custom Character Sets ... $ 50.00 

PC/TERM for Smartmodem.$ 60.00 

QTF+ Editor/Text Formatter.$100.00 

Curry FORTH Programming Aids ... $150.00 

Cross Reference Utility .$ 25.00 

Hierarchical File Manager.$ 50.00 

B+Tree Index Manager.$125.00 

B-f Tree File and Index Manager... $200.00 

Intel 8087 Processor .$250.00 

“Starting FORTH” Tutorial.$ 16.00 



Laboratory Microsystems Incorporated 

4147 Beethoven Street, Los Angeles, CA 90066 
Phone credit card orders to (213) 306-7412 
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CopyWrite 
backs up all 
IBM PC Software. 

There are no exceptions. Copy-protected software is copied 
readily. CopyWrite needs no complicated parameters. 
Requirements: 

IBM Personal Computer or XT. 

64k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with more 
memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest in copy 
protection. You may get a new edition at any time for a $12 trade 
in fee. 

CopyWrite is available at a price of $50 US funds from: 


Quaid Software Limited 

620 Jarvis Street, Suite 2412 
Toronto, Ontario, Canada M4Y 2R8 
Telephone (416) 961 -8243 
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Lab master 

The 8088 uses an 8-bit data path, 
yet there are times when 12, 14, or 
16 bits of data must be sent to or re¬ 
ceived from the Lab Master. Such 
transfers require two commands, one 
to transfer the lower 8 bits and one to 
transfer the higher 8 bits. Thus, for 
example, to input a value from the 
a/d converter the following steps 
must be taken (assuming that the Lab 
Master is I/O-mapped at starting ad¬ 
dress 071 OH and is jumpered for a 
—10 to + lOv input range and two's 
complement data): 

90 REM—start a conversion 
100 OUT 0716H,0 

110 REM—bit 7 of status byte set 
( i.e., conversion done)? 

120 IF INP (0714H) THEN 120 
130 REM—not get the data 
140 LOW.DATA=INP(0715H) 

150 HI.DATA = INP(0716H) 

160 REM—convert from two's 
complement to a voltage —10 
to +10 

170 VOLTS=(256*HI.DATA)+ 
LOW.DATA 

180 VOLTS=VOLTS/204.8 

When programming in assembly 
language, the two necessary byte 
transfers can be accomplished with 
one IN or OUT command. 

The Manual 

The installation and instruction man¬ 
ual for the Lab Master is sized to fit 
in one of IBM's binders. In general, it 
is clear and complete, although there 
are areas in which some more infor¬ 
mation would be welcome (e.g., on 
programming interrupts). Several 
sample programs (all in BASIC) are 
provided. The one major weak point 
of the manual is the section on the 
9513 timer/counter. As mentioned 
before, this device is rendered some¬ 
what difficult to program by its two- 
port configuration and by the com¬ 
plexity of the functions available. 

The manual seems to provide all the 
needed information, but it is hard to 
understand. Particularly helpful here 
would be a number of sample pro¬ 
grams for setting up the 9513 to do a 
variety of the most common tasks. 
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Breakthrough! X-NET and the industry's 
leading accounting package have been linked 
to broaden the capabilities of all IBM PC's. 


Here are the benefits of this breakthrough and what they 
mean to you. 

1. READY ACCESS TO ALL 

INFORMATION • With X-NET, any computer can get 
information from any other computer on the network. This 
means more than one operator can be entering orders, 
invoicing, changing inventory.. .all at the same time! But 
where security is needed, you can keep any file private while 
still within the network. 

2. YOU CAN START SMALL. . • Even if you 

have as few as two PC’s, you’ll have a system that is easily 
expandable and will grow with your company. 


6. AFFORDABILITY. X-NET is truly affordable to any 
company doing computing on any level. And the software is 
priced comparably to what others are charging for no-growth 
single-user software. 

7. NO COSTLY CENTRAL FILE SERVER. 

X-NET eliminates the need of having an expensive 
computer to act as a Central File Server, something other 
networks require. 

8. SHARE YOUR PERIPHERALS. No longer 

does each of your computers need its own set of peripherals. 
Any computer on X-NET is linked to your printers, plotters, 
disk-drives, etc. A huge money-saver! 


3.... OR GET BIGGER. X-NET grows as you grow, 
and networks up to 255 PC’s, and best of all, expansion is so 
simple, you can do it yourself. 

4. SUPERIOR ACCOUNTING 

SOFTWARE • X-NET’s software includes Accounts 
Receivable, General Ledger, Accounts Payable, Order Entry, 
Inventory Control and Payroll. You can still use your Spread 
Sheet and Word Processing software, but now much more 
effectively because your computer power is tied together. 

5. ELECTRONIC MAIL. Send, receive and record 
inter-office communications without ever leaving your desk or 
interrupting an important business meeting. 


Get the best of both worlds. The X-NET Local Area Network 
with superior software packages, and XCOMP’s other 
hardware accessories. Call your local dealer or XCOMP today. 


*X-NET also operates on IBM PC compatibles. 



XCOMP 


XCOMP, Inc. 

3554 Ruffin Road South 
San Diego, CA 92123-2502 
619-573-0077 
TELEX: 182786 
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IBM is a registered trademark of International Business Machines Corporation. 
X-NET is a trademark of XCOMP, INC. 


©1983 XCOMP, INC. 




























THE TOWER OF BABEL 
CONQUERED! 

Direct Disk-to-Disk File Transfer with Xeno-Copy PLUS " 


In the Old Testament, 
ambition and pride 
resulted in the Tower of 
Babel where no one 
spoke the same lan¬ 
guage. In Modern 
Times, the microcom¬ 
puter industry achiev¬ 
ed the same result 
without divine inter¬ 
vention. But you can 
conquer the Tower of 
Babel with Xeno-Copy 
PLUS. Your PC can read 
and write 50 disk 
formats. Suddenly, all 
those different com¬ 
puters can talk to your 
PC, and to each other, 
without modems, 
serial links or addi¬ 
tional hardware. All 
you need is the disk. 

No modem madness with Xeno-Copy PLUS! Just insert a "foreign" disk into your PC's 
drive, view the directory, select the desired files and make the copies - fast (16K well 
under 1 min.). Transfer program and data files between computers. For example, 
import a TRS-DOS file to your PC disk. Then, export the file by writing it to a Kaypro II disk. 
Imagine the flexibility! 

Xeno-Copy PLUS supports most double-density CP/M (-80 & -86) formats, TRSDOS, p- 
SYSTEM, NECDOS, Turbodos and others. "ADVANCED" option adds 96 TPI and single¬ 
density formats (with compatible hardware), plus the ability to handle extra formats 
when you enter the individual disk parameters. 


Xeno-Copy Read foreign disks to import files $ 99.50 

Xeno-Copy PLUS Read AND write 50 foreign disk formats $149.50 

Advanced Option 96TPI, single-den., enter disk parameters_add $ 50.00 

Xeno-Copy PLUS runs under DOS on the IBM PC/XT, Compaq, and most other 
compatibles with 128KB memory. Also available for DEC Rainbav, VT180 and other 
selected computers. PCjr, available soon. Ask about new formats, features and hosts. 

TURN YOUR PC INTO A DISK 
PRODUCTION MACHINE FOR $379.50 

Are you a software developer, small publisher or responsible for different computers 
in your organization? Do you need to produce different disk formats, but can't afford 
solutions that cost $1,500, $5,000, $10,000 or even more? Forget the big bucks! For 
$379.50, the Xeno-DISK Software Development System allows you to import and 
export disk files plus intialize blank disks in foreign formats. Also includes fast foreign 
disk duplicator and text/data filters. No... it won't replace one of those big expensive 
machines... yet. 

THE ORIGINAL KEYFIXER 

No one else can imitate our unique "hole in the middle 
design" which DOES NOT INCREASE KEY HEIGHT over other 
keys. Precision molded to fit ENTER, both SHIFT keys, TAB, 

BACKSPACE and others. Increase keyboard accuracy and 
reduce fatigue while retaining that "IBM original 
equipment" look. Thousands of others already have! A SET 
OF FIVE is only $14.95. 


Dept. J, 7950 W. Fourth St. 
Los Angeles, CA 90048 
(213) 938-0857 

If unavailable locally, send payment or VISA/MC (card # & exp. date). Phone orders OK 
Add $2.50 ship/hand. CA residents add sales tax 
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Lab master 

Performance 

The Lab Master in this laboratory has 
been in fairly constant use for almost 
a year now. We have used most of 
the functions, and, with one excep¬ 
tion, the Lab Master has performed 
perfectly. This one exception in¬ 
volves the 9513 timer chip,- occasion¬ 
ally (perhaps once in 300 tries) the 
chip would not obey a software com¬ 
mand to start a clock running. The 
people at Tecmar felt that this prob¬ 
lem was internal to the 9513 itself, 
and they sent me a replacement chip. 
Installing the new 9513 reduced the 
problem (to about 1 failure in 2000 
tries), but did not completely solve it. 
I got around this problem by having 
my programs send the “start clock" 
command twice. 

Software 

According to the advertising litera¬ 
ture, Tecmar's LABPAC, a package of 
software routines written for the Lab 
Master, will provide “a library of 
powerful real-time facilities [which 
will] permit the user to write pro¬ 
grams in BASIC, FORTRAN, PAS¬ 
CAL, or Macro assembler using LAB¬ 
PAC commands as though they were 
part of the program itself/' Included 
will be analog input, analog output, 
timing, digital input and output, and 
graphics. Unfortunately, this soft¬ 
ware is not currently available. 

Conclusions 

Tecmar's Lab Master board provides a 
powerful, flexible interface for the 
IBM PC. At present, however, it is 
not supported by software. Until the 
LABPAC package becomes available, 
the Lab Master should be considered 
only when the requisite program¬ 
ming skills are available. In such situ¬ 
ations, the Lab Master should func¬ 
tion admirably—in fact, we have 
found it so valuable that we are buy¬ 
ing another identical system, 

TECMAR INC. 

6225 Cochran Road 

Cleveland, Ohio 44139 

216-349-0600 

Circle 498 on Reader Service Card 
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The power of dBASE 
without dBOTHER. 

Now if you can read, you can build a powerful application with 
D ATAEASE. ™ Come see our entire integrated family — 
WORDEASE ™, GRAPHEASE ™, DOSEASE ™ and our powerful 
MEDEASE™ application. Plus get your free demo diskette and 
details on our innovative service, support and multi-million 
dollar marketing and sales promotion programs. 


TWAEASg 

Softcon Booth A-761 

Toll-free info line 800-243-5123 


Software Solutions, Inc., 305 Bic Drive, Milford, CT 06460 (203) 877-9268 TELEX: 703972 

DATAEASE, GRAPHEASE, MEDEASE, WORDEASE and DOSEASE are registered trademarks of Software Solutions, Inc. 
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ing the LINK, it is important to speci¬ 
fy the /HIGH parameter. This pa¬ 
rameter causes the loader to place the 
module as high as possible in memo¬ 
ry. In a 96K or larger machine, the 
module will load beyond the end of 
the BASIC work area, thus isolating it 
from BASIC's span of control With 
less than 96K (or DOS 2.0 and 96K), 
you will have to experiment with the 
BASIC/M parameter or CLEAR state¬ 
ment to isolate your subroutine. 

To link the object module pro¬ 
duced by the MASM command, we 
could enter the following command: 


Step 1: Assemble and Link 
Your Subroutine 

To begin, decide what your assembly 
subroutine will do, and then code it. 
For your first subroutine, choose a 
simple function. Such a subroutine is 
included with this article. 

BASIC can be linked to the sub¬ 
routine by either a CALL statement 
or a USR function call. (This article 
addresses only CALLed routines.) Pa¬ 
rameters may be passed from BASIC 
to the subroutine, and, within certain 
limitations, parameter values may be 
returned. Some details on coding sub¬ 
routines are at the end of this article. 

We would assemble the program 
SAMPLE with the IBM Macro As¬ 
sembler as follows: 

MASM SAMPLE,,,; 

Assuming no assembly errors, we 
are ready to do the LINK. In perform- 


Fred Brack 


H ave you ever written a BA¬ 
SIC program and found the 
command set inadequate or 
the execution slow? Not to worry: 
BASIC programs can be significantly 
enhanced through the use of assem¬ 
bly language subroutines—and 
this article will show you how 
to link the two languages. 

HP The method discussed does 
not include some alternative meth¬ 
ods, contained in Appendix C of 
the BASIC 1.1 (and 2.0) manual. (It 
is possible, for instance, to code a 
machine language routine right in 
your BASIC program in DATA state¬ 
ments, loading it into the BASIC 
workspace, and branching to it.) This 
article assumes that you have the 
IBM Macro Assembler available. 


LINK SAMPLE/H,,,; 


Fred. Brack works in the software quality area 
for IBM and has been involved in data 
processing since 1968. He has previously 
published articles on BASIC in PC. This article 
is based on research done independently, not 
under the aegis of IBM. 


March 1984 


MARC COHEN 













Atron 
Announces 
A State-of- 
the-Art 
Advance in 
Debugging 
Software onl 
the IBM PC 






PC PROBE 

REAL TIME HARDWARE 
BREAKPOINT 
REAL TIME TRACE 

• 8 CHANNEL LOGIC 
ANALYZER 

• SYMBOLIC 
DEBUGGING 

• HIGH LEVEL 
LANGUAGE SUPPORT 

• PROGRAM PATCHING 

• ENHANCED HUMAN 
INTERFACE 

• FULL SPEED 
EXECUTION 

• PROGRAM CRASH 
RECOVERY 


PC PROBE IS AVAILABLE NOW. 
SO WHY WASTE TIME. CALL US 
TODAY. (408) 741-5900 


20665 FOURTH STREET 
SARATOGA. CA 95070 


Assembly 


The output of the LINK is an 
EXE file (SAMPLE.EXE in this case). 
Our objective at this point is to con¬ 
vert the module to a form BASIC can 
load directly. Since we have an EXE 
file, it must be processed by the DOS 
loader to convert it to a memory 
image, which can then be saved for 
reloading later by BASIC. The BASIC 
BSAVE command can save the image, 
and the BASIC BLOAD command can 
subsequently reload it. To accomplish 
this objective we will use the 
DEBUG command, which is de¬ 
scribed in the DOS manual. DEBUG 
can perform the necessary loader op¬ 
erations for us, as well as help us de¬ 
bug the subroutine itself. We begin 


by using DEBUG to load BASIC. 

Step 2: Load Basic with the 
DEBUG Command 

To load BASIC under DEBUG, enter: 

DEBUG BASIC.COM 
(or: DEBUG BASICA.COM) 

The DEBUG module will load 
first, then it will load BASIC. You 
will then receive the DEBUG 
prompt, a hyphen (-). At this point 
you can enter any DEBUG com¬ 
mand, as defined in the DOS manual. 

First you need to record the regis¬ 
ter values, as you will need them lat¬ 
er. To do so, simply type R (for regis¬ 
ters), and press ENTER: 
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EVEN WHEN YOUR MODEM 
SENDSITBYWAYOFTHE 
OKEFENOKEE SWAMR 


When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad¬ 
vanced performance features of the 
PC:lntelliModemy M It’s got the best 
receive sensitivity available today— 
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 

Get patented modem technology. 

The PC:lntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 


Bizcomp: A history of 
_ innovation. _ 

1980 Invented first command-driven 
modem 

1981 Introduced proprietary line- 
status monitoring 

1983 Designed first single-^P 212A- 
compatible modem 
1983 Introduced first integrated 

voice/data modem for IBM PC 
1983 Granted patent on command- 
driven modem 


two, four or more pPs (and even more 
oscillators), and still accomplish less. 

How do we do this? By creating 
architectural 
innovations in 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 

Since it uses fewer 
parts, the PC:lntelliModem’s 
no-compromise design offers 
higher reliability, a more com¬ 
pact form factor, and lower costs. 

This design elegance leads natu¬ 
rally to more elegant performance.Take 
line status detection, for example. The 
PC:lntelliModem’s adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice- 
some of which other modems ignore. 

Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and data applications, 
there’s nothing likethe PC:lntelliModem. 
Literally. Its easy-to-use software pack- 
age-PC:lntelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 


Make sure your modem has all 
these PC:lntelliModem features 

Integrated Voice/Data 

■ Switch between voice and data 
communications 

■ Programmable telephone handset jack 

Status Reporting 

■ Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modem answer, incoming call) 

■ Audio monitor 

■ Programmable status LED 
PC:lntelliCom™ Software Included 

■ 99-name on-line telephone directory 

■ Auto-dial, auto-repeat dial, auto-answer 

■ Link to another number if busy 

■ File transfer 

■ Data capture to diskette 

■ Programmable auto log-on sequences 
Compatible with Crosstalk™ and 

PC-Talk III™ 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110,300,1200 baud 

the touch of a single function key. That 
means now both you and your com¬ 
puter can talk on the same line. With¬ 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you’re designing microcom¬ 
puter datacomm products-or just 
looking for a PC/XT modem for your¬ 
self, check out the PC:lntelliModem at 
your local dealer. You’ll get the mes¬ 
sage. And so will they. Or contact: 
Bizcomp,532 Weddell Drive, Sunnyvale, 
CA 94089;408/745-1616. 
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Btrieve 


A b-tree based recoi 
system designed to sc 
application's databas 


Afl the power of Btrieve in a 
fMp-'^hetvyork environment. 


Interfaces to BASIC, Pascal, 
COBOL and C 
Multi-key access to any 
number of files 
Duplicate and modifiable ke 
Unlimited number of record 
per file 

Unsurpassed access speed 
Efficient memory utilization 


the following networks: 

• MultiUnk 
• PCnet 
i ShareNet 

wuj x net 

! $495.00 


Compare Btrieve's capabilities 
any record management or IS> 
system available and we are c 
vinced that you will select Btrie 
$145.00 


SoftCraft Inc. 

P.O. Box 9802 #590 
Austin, Texas 78766 
(512) 346-8380 
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Transend stands for innovative electronic communi¬ 
cations for your personal computer. Quickly. Easily. 
Affordably. Transend. At computer retailers nationwide. 


TRANSEND 

2190 Paragon Drive. San lose. CA 95131 (408) 946-7400 Telex: 171171 SSM SNI 

IBM PC is a trademark of International Business Machines Corporation • Apple is a registered trademark of Apple Computer. Inc 

*•/ 1981 Transend Corporation 


Assembly 


(The hyphen is the DEBUG 
prompt, already on the screen.) The 
values of the registers and flags will 
be displayed. You should log these 
and all following values to the print¬ 
er. To do so, press Ctrl-Prt-Sc. 

Step 3: Load the Subroutine 
with DEBUG 

Now use DEBUG to load your sub¬ 
routine—the EXE file which the 
LINK command created. Name the 
file (via the N for name, command), 
then load it (via L for load). Example: 

—N SAMPLE EXE 
—L 

If necessary, the drive may be speci¬ 
fied when naming the file (e.g.,-NB: 
SAMPLE EXE). Because you specified 
/H in the LINK process, the module 
will load in the high end of memory, 
outside of the BASIC segment (assum¬ 
ing a memory size greater than 64K 
for DOS 1.1, 96K for DOS 2.0). Using 
the R command, display the registers*. 

—R 

You will notice that the load address 
appears in the CS register, while the 
length of the module is in the CX 
register. You should record both of 
these values, because you will need 
them later. For purposes of this exer¬ 
cise, assume that the CS value is 
1FFD, and the CX value is 21 (hex). 
Note that 1FFD is just a little less 
than 2000, which represents the seg¬ 
ment address for 128K (the size of my 
PC memory), which indeed shows us 
that the module loaded high! 

Next you should perform a step 
not mentioned in Appendix G Reset 
the file name. When you entered the 
N command, the file name operand 
was stored in the same area of memo¬ 
ry reserved for the operand of the 
command currently active (BASIC, in 
our case). That location is where DE¬ 
BUG looks for the filename in re¬ 
sponse to the L command, and N is 
just a way of replacing the name (if 
any) that is already there. In a mo¬ 
ment, when control is passed to BA- 
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TO KX) MHz LOGIC 


The computer is the IBM®PC. Connected to it 
is Northwest Instrument Systems’ //.Analyst™ 2000. 

Hit one button and their combined power gives 
you a high performance logic analyzer, right at your 
desk 

Not for $15,000 or $20,000 as you’d expect. But, 
depending on configurations of the //Analyst, from 
$3,400 to $8,200*. By the way, the computer doesn’t 
have to be an IBM-PC. The portable COMPAQ™ is 
also compatible with the //Analyst 2000. 

Think about it. Both state and timing analysis. 


Closely coupled and correlated to solve even the 
most complex hardware and software integration 
problems. 

All the power you presently require with plenty of 
room for future instrumentation expansion. Plus the 
post-processing capability of the PC. Right at your 
desk. No waiting. 

For a demonstration, or to talk to one of our logic 
analyzer application specialists, just call us toll free at 
800-547-4445 Ext. 212. Analyze it all and logic will 
dictate only one decision. 


MAX SAMPIE MTC: 100 MHz - Timing _ 

MAX CHAHHa HUMBER: 80 - State, 16 - Timing _ 

MAX MIMORY DEPTH; 4096 - State, Transitional - Timing 

STATITM66IRIHG; 15 Levels _ 

TIMI HO HHOGEBIHG: 14 Application Modes _ 

STATI IVIHT PEFIHIT10M: Symbolic _ 

qOCKIHC: 5 Sample, 2 Hold - State 


© NORTHWEST P. O. Box 1309 
n ^ INSTRUMENT Beaverton, OR 97075 
U SYSTEMS, INC. 800-547-4445 Ext. 212 

PERSONAL INSTRUMENTS. BRINGING YOU CLOSER. 


//Analyst is a trademark of Northwest Instrument Systems, Inc. IBM is a registered trademark of 
International Business Machines. Compaq is a trademark of Compaq Computer Corporation. 

*U.S. prices, not including the personal computer. 
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STACK SEGMENT 


BP + 10 

BP 4-8 

BP 4-6 

BP 4-4 

BP 4-2 

BP 


Figure 1: The Stack: Pointers and Parameters 


Addrofparm 1 


Addrof parm 2 


Addrof parm 3 


BASIC CS reg 


BASIC IP reg 


BP you pushed 


SP points here after RET complete 


Pointers to passed parameters 


- Used by RET in returning to BASIC 

♦ SP points here at entry to your subroutine 

* SP points here after PUSHing BP; 
then you copy SP to BP 

Additional stack space available to your subroutine 

- SS points here (beginning of stack) 


SIC, it will see the same filename 
(SAMPLE.EXE), assume it is the files- 
pec to run, try to load and run 


it.. . and fail because the specified 
file is not a BASIC source program. 
You will receive the message, "Direct 


statement in file." To eliminate this 
problem, simply enter the N com¬ 
mand again, without an operand: 

—N 

The filename field will be cleared to 
blanks, and BASIC will not bother 
trying to load the EXE file. 

Step 4: Invoke BASIC and 
Test the Subroutine 

Now it is time to invoke BASIC. 
When the subroutine was loaded, the 
values of the registers changed. You 
must now change them back—which 
is why you recorded the initial values 
with the first R command. 

The R command can also be used 
to set registers, by including the reg¬ 
ister name as an operand. You need 
to reset the SS, SP, CS, and IP regis¬ 
ters. Example: 

—R IP 

IP 0000 <--DEBUG displays this and 
prompts you with: 



AmAnovc ... 

right before your very eyes 

0 ' • 

_ CodeSmith-86 


New full screen 
debugging concept. 

With unique multi-window 
multi-level split-screen features: 

Wr 

• Simple/single keystroke commands 

• Full-screen-disassemblies may be 
scrolled through 

•Continuous monitoring of selected 
memory 

• Hundreds of tagged breakpoints supported 

• Saves and restores user’s graphic display 
when breakpoint hit 

• Many other inspired features 

Your bugs were never so obvious! 

Requires MS-DOS & 160K RAM (min.). 
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VISUAL AG€ 


CodeSmith is a registered trademark of International Arrangements. Inc. 
Microsoft and MS are registered trademarks of Microsoft Corp. • IBM is a registered trademark of International Business Machines Corp. 


642N. LarchmontBlvd., Los Angeles, CA90004* (213)439-2414 
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THIS IS ALL 
IT TAKES 
TO RUN 


OUR HARD DISK. 




Compatibility. A lot of 
manufacturers talk about it. Mostly, 
compatibility is defined as 
something that almost works like 
the original. Our hard disk sub¬ 
system for the IBM PC runs on 2.0 
without modifications, patches or 
use of device drivers. Just boot 2.0 
and run. 

And we haven't cut back on 
reliability either, the Apparat hard 
disk uses the Xebec controller and 
connects via a host interface 
module to one of the slots in your 
PC. The HIM also contains an RS- 
232 serial async port for use with a 


mouse, modem, etc. Even with 
compatibility and reliability built in, 
we've managed to provide some 
very competitive pricing. The 10, 15 
and 26 megabyte drives are priced 
at $2,295, $2,695 and $3,395 
respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 512K of RAM, 
RS232, parallel printer, clock 
calendar, and game adapter) along 
with the HIM, floppy disk controller 
and CRT monitor adapter cards in 
your PC, you still have one slot 
available for future expansion. 


If you're considering a fixed disk 
for your IBM PC, look at all the 
systems available. Look for 
compatibility. Look for reliability. 
Look for value. We think you'll pick 
ours. 

For more information or to order 
yours call 800/525-7674 or write 
Apparat, Inc., 4401 S. Tamarac 
Parkway, Denver, CO 80237, 
303/741-1778. Dealer inquiries 
invited. 

IBM PC is a registered trademark of International 
Business Machine Corp. 

Price and specifications subject to change without 
notice. 



Apparatlnc. 
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:0100 <--You change value to hex 
0100 

In this example, we asked DE¬ 
BUG to display the contents of regis¬ 
ter IP, and the value 0000 was re¬ 
turned. DEBUG then gave us the op¬ 
portunity to change the value. By 
typing 0100 (or just 100), we changed 
the value of the IP register. To leave 
the value unchanged, we would have 
simply pressed ENTER. 

When all four registers are reset, 
enter BASIC by using the G (GO) 
command. Here, however, you must 
make an important decision. The G 


command is also used to set break¬ 
points—points in the program at 
which execution will stop and return 
you to DEBUG. If you don't set (and 
later encounter) a breakpoint, then 
you cannot get back to DEBUG from 
BASIC, except by terminating BASIC. 
(In other programs you can get back 
by pressing Ctrl-Break ; but BASIC in¬ 
tercepts the Break itself.) 

Let's assume for the moment that 
you want to set a breakpoint at the 
entry into the subroutine. The break¬ 
point value is the combination of seg¬ 
ment and offset values found in regis¬ 


ters CS and IP when the subroutine 
was loaded. Assuming that CS was 
IFFD and IP was 0000, you could en¬ 
ter the breakpoint as follows: 

G 1 FFD:0 

This statement sets a breakpoint 
at displacement zero into segment 
IFFD and begins execution where it 
left off (in our case, at entry to BA¬ 
SIC). If the entry point of your pro¬ 
gram is not at displacement zero (be¬ 
cause, perhaps, you have some data 
values at the start of your program), 
then change the zero to the correct 


Know Thy PC! 


Are you writing programs in BASIC or Pascal? The popular Peeks 
’n Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s all explained in the manual 
and demonstrated in the sample programs. Source code included! 


Want to know more? The Inside Track! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 


Peeks ’n Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more... for only $30.00 




The Inside Track! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 


MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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NUW rUR THE 
IBM PC 

+ COMPATIBLES 



WINDOWS FOR C™ 

SCREEN MANAGEMENT TOOL FOR C PROGRAMMERS 


A COMPLETE WINDOW 
DISPLAY SYSTEM 

• Unlimited windows and text files 

• Instant screen changes 

• Horizontal and vertical scrolling 

• Variable text margins 

• Word wrap option 

• ASCII file handling routines 
(including tab expansion) 

BAR GRAPH ROUTINES INCLUDED 


FOR ALL DISPLAY TASKS 

FAST 

Line-oriented ASM subroutines 

COMPREHENSIVE 

Access to all text mode capabilities 

VERSATILE 

Building block subroutines 

FULLY DOCUMENTED 


Available For: Lattice C, C 86, Microsoft C, DeSmet C 


Introductory Special $119.95 

($150 after May 31) 

Demo disk & manual $30 
(Applies toward purchase) 


A PROFESSIONAL SOFTWARE TOOL FROM 

CREATIVE SOLUTIONS 

21 Elm Ave., Box T3, Richford, VT 05476 


For Order or Information: 802-848-3804 
Master Card & Visa Accepted 
Shipping $2.50 
VT residents add 4% tax 
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Divine inspiration for people 
who use the IBM PC and XT. 


Introducing SAVVY PC™ Now you can create custom databases in less time, with less 
effort and for less money. 


SAVVY PC is unique. It integrates a database management system with a truly “natural” command 
language and a self-documentation capability. There has never been a faster or easier database building tool 
than SAVVY PC. 

SAVVY PC speaks English. You won’t have to master the rigid syntax and complex symbols of typical 
computer programming languages to develop a wide range of business and personal applications. 

Because SAVVY PC is a fully integrated database, your applications can directly access all master files, 
speeding and simplifying operations. And because SAVVY® can recognize your personal word patterns, 
you can misspell, mistype, abbreviate or rephrase and still command your computer. 

The speed, flexibility and economy of computing with SAVVY PC is truly 
inspired. 

For more information and the name of the SAVVY dealer in your area, 
or to arrange for a SAVVY PC demonstration call 1-800-551-5199. (In New Mexico 
call 505-242-3333.) 

SAVVY PC is a product of ExcaliburTechnologies 
Corporation, 800 Rio Grande Boulevard N.W., 

Mercado 21, Albuquerque, New Mexico 87104. 

Dealer Inquiries 
Invited 



SAVVY 
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A product of Excalibur 

TECHNOLOGIES CORPORATION 


SAVVY is a registered trademark of 
ExcaliburTechnologies Corporation. 
SAVVY PC is a trademark of Excalibur 
Technologies Corp. IBM is a registered 
trademark of International Business 
Machines Corporation. 










Assembly 


offset as shown in IP. 

At this point we should mention 
an option of the GO command that 
can save you a little time. An address 
at which to begin execution may be 
specified as an operand of GO, and 
that address effectively loads the CS 
and IP registers for you, then "goes" 
there. Since we must change both CS 
and IP back to their original values in 
the approach outlined in this article, 
we can use GO to do it for us, rather 
than reset each of them separately 
with the register command. 

In any case, we may continue to 
test our subroutine until we are satis¬ 
fied that it works properly. If it is un¬ 
satisfactory, we can exit BASIC and 
DEBUG without saving the subrou¬ 
tine. If it is satisfactory, we must per¬ 
form one very important step that is 
not covered in the manual, prior to 
saving the subroutine: Eliminate all 
the breakpoints set within the sub¬ 
routine! Failure to do so will probably 
cause a disaster later,- you may take a 


space shot—a wild branch into the 
middle of some routine that hangs up 
the whole system. 

To remove the breakpoints, just 
execute your code again until a 
breakpoint is hit; then enter G with¬ 
out any operands. When you return 
to BASIC, you are ready to perform a 
BSAVE of the routine. 

After altering registers SS and SP, 
we can reset CS and IP using the = 
operand of GO. The notation involves 
specifying " = ", followed by the CS 
value, followed by a colon ( : ), fol¬ 
lowed by the IP value (in other 
words: = CS:IP). Assuming CS and IP 
values for BASIC of 08EC and 0100, 
either of the following forms of GO 
can be used, depending on whether 
or not you also want to set a break¬ 
point: 

—G = 8EC:100 
—G = 8EC:100 1FFD:0 

If you use this approach, don't 
forget the equals sign! Without it, the 


old values of CS and IP are used as 
the point at which to resume execu¬ 
tion, and the specified values merely 
become another breakpoint. 

Let's assume we've entered a 
proper GO command, and we are 
now in BASIC. We can LOAD a pre¬ 
viously written program, or enter a 
new one. In either case, we must de¬ 
fine our access to our newly loaded 
subroutine: First set the segment 
pointer (via DEF SEG) to the subrou¬ 
tine address (1FFD) ; then set the dis¬ 
placement into the segment (usually 
zero) using a BASIC variable (e.g., 
SUBR); finally, CALL the subroutine. 
Example: 

DEF SEG = & H1FFD 
SUBR = 0 

CALL SUBR( ... ) 

If all goes well, when we execute 
the CALL statement, we will enter 
DEBUG mode, because we previously 
set a breakpoint at entry to our sub- 





Volkswagens 
Weren’t Meant 
To Carry 
Cows 


For years 
people have 

extended Pascal so they 
could pack in more and more 
large programs. But that's like 
extending a Volkswagen to carry cows. 

It might get the job done, but wouldn’t 
something else work better? 

Nicklaus Wirth, the creator of Pascal, has a better 
solution. Modula-2. Not another extension, a new lan¬ 
guage. Modula-2 gives you all the simple elegance that 
made Pascal the most popular language of the last 
decade. Yet with even more power and flexibility. And 
it’s easy. If you know Pascal, within hours you can be 
writing programs in Modula-2. 



LOGITECH 



Only Logitech’s Modula-2/86 system (an exact and 
complete implementation of Wirth’s Modula-2) translates 
directly into high-speed native code for PC-DOS™, 
MS-DOS 1 ” and CP/M-86™. 

No other system speeds your Modula programs 
along faster than this native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. Multi-level overlays. 
8087 support, ROMable code, and a full library of 
standard modules make Modula-2/86 the perfect system 
for every professional application. 

Move up to Modula-2/86. The professional software 
development system. After all, you wouldn’t carry cows 
in a Volkswagen. 

PC-DOS is aTM ol IBM. MS-DOS is a TM of Microsoft. 

CP/M-86 is aTM of Digital Research. 

165 University Avenue. Palo Alto, CA 94301 
415-326-3885 02B4 
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Good reasons why you should 
subscribe to Creative Computingi 

It’s the Number One magazine 
of computer applications and software! 




,\s^ 


There’s one place you can always be sure of 
learning more about microcomputer software 
and applications: Creative Computing. 

Every month Creative Computing provides 
you with a continuing education on everything 
related to microcomputers and computer 
equipment. Useful articles, "how to” tutorials, 
exciting new applications, games and "no 
holds barred” reviews of the latest software 
and equipment make up a major part of 
Creative Computing's editorial content. 


We give you probing features on program¬ 
ming breakthroughs and important news. Plus 
in-depth articles on elementary, intermediate 
and advanced software and applications 
topics—to help you develop your knowledge 
and skills, save hundreds (perhaps thousands) 
of dollars in unneeded software, discover uses 
for your personal computer that you might 
never have considered. Articles that increase 
your overall “computer consciousness.” Here’s 
how: 


Creative Computing 
gives you things to 
actually do with a 
computer. 

Just owning a computer isn’t enough. 
You’ve got to know what to do with it. 
That’s why applications are our primary 
focus. Text editing, animation, graphics, 
business simulations, data base and file 
systems, music synthesis, control of 
household devices, communications, 
games—some of the applications and soft- 
ware you’ll learn about in Creative 
Computing. 


Creative Computing 
discusses business 
applications in simple, 
nontechnical language. 

If you’re a business person who needs to 
know about the latest developments in 
word processing and office applications, 
turn to Creative Computing. We clarify 
such business applications as investment 
analysis, futures evaluations, data base 
management, mailing list programs, text 
editing, word processing and simulations. 
And all the software available for business 
people. 


Creative Computing 
helps you decide which 
computer equipment 
is best for you. 

Our tough, no-nonsense equipment pro¬ 
files arm you with the facts before you walk 
into a computer store. You’ll know the right 
questions to ask and how to cut through 
the jargon and sales hype. We give you 
authoritative guidance in deciding what 
you need, what you don’t need—and 
what’s right for you and your pocketbook. 


Creative Computing 
covers computer 
education in depth. 

We started out as a computer education 
publication, and we’re still committed to the 
educational community. We regularly carry 
articles on designing educational software, 
evaluating educational software, teaching 
concepts and terminology in computer 
education, text editing applications for lit¬ 
erature and computer simulations in the 
classroom—plus a great deal more. 


Our price is right. 

By subscribing to Creative 
Computing now, you can save 
as much as 33% off the full 
subscription price. To learn 
elsewhere what you’ll learn from Creative 
Computing , you might spend hundreds of 
dollars in course fees and books. Then 
you’d have to winnow out what you could 
use from all that you’d learned. But Cre¬ 
ative Computing does that for you, so you’ll 
have time to enjoy your own computing 
interests. And that saving of time makes 
this offer very inexpensive indeed. 


Join over 150,000 
Creative Computing readers 
by subscribing today! 
Just use the coupon 
alright 


Creative Computing 

brings you hours of 
mind-expanding game 
entertainment. 

We’ve got a soft spot for the computer 
game addict—and computer game soft¬ 
ware. We know you want to understand 
more about the new computer games 
flooding the market: which ones are easi¬ 
est to learn? Require the most skill? Offer 
the most surprises? Give you the best 
graphics? Provide the most challenge? 
Contain a new twist? Creative Computing 
brings you the answers. 


Creative Computing 
features the state of 
the art. 


Columns on the most popular personal 
computers, a “software legal forum,” let¬ 
ters to the editor. Reviews of books, 
games, organizations, dealers and events. 
Fascinating interviews with leading inno¬ 
vators, equipment designers, program de¬ 
velopers and game inventors—men and 
women who’ll give you a real glimpse of the 
future! 


I- SAVE UP TO 33%! - 

Creative Computing • P.O. Box 5214 • Boulder, Colorado 80322 

YES! Send me Creative Computing for: 

□ One year (12 issues) for $19.97—1 save 20%! 

□ Two years (24 issues) for $36.97—1 save 26%! 

□ Three years (36 issues) for $49.97—1 save 33%! 

Savings based on full one-year subscription price of $24.97 

Check one: □ Payment enclosed. □ Bill me later. 

Mr. / Mrs. / Ms_ 

(please print full name) 

Address_Apt.. 


8H781 


City_ 


State_ 


-Zip_ 


Offer valid in U.S. and possessions only. Please allow 30 to 60 days for delivery of first issue. 





























Assembly 


routine. We may examine registers or 
do other DEBUG functions at this 
point; and, because all breakpoints 
are purged as soon as any one is hit, 
we may choose to set one or more ad¬ 
ditional breakpoints upon resuming 
execution. If the subroutine is short, 
we can step through it a line at a 
time by using the T (for trace) DE¬ 
BUG command. This latter option is 
excellent for assuring that each regis¬ 
ter is loaded with the value that you 
expect, because registers are displayed 
after each statement execution. 

Step 5: Save the Subroutine 
with BSAVE 

The BASIC BSAVE command saves a 
binary image of a specified portion of 
memory on disk. Later, this image 
can be reloaded to the same or a dif¬ 
ferent address in memory. The oper¬ 
ands of BSAVE are filespec, offset, 
and length. The filespec can be the 
file name with an extension of BIN 
(for BINary file). The offset should 


be zero,- the length comes from either 
the CX register when the module was 
loaded, the assembly listing, or the 
link map (they should be identical). 

To tell BSAVE where the module 
is, perform a DEF SEG that points to 
the subroutine's CS value: 1FFD. En¬ 
ter in direct mode: 

DEF SEG = &H1FFD 
BSAVE 

"SAMPLE.BIN ",0,&H21 

The subroutine is now saved in a 
form that BASIC can reload later via 
a BLOAD statement (which must be 
added to your BASIC program). 

Step 6 : Reaccess the 
Subroutine with BLOAD 
and CALL 

The following statements can be add¬ 
ed to your application code to access 
the BSAVEd subroutine: 

DEF SEG = &H1FFD 
BLOAD "SAMPLE.BIN",0 


While the second operand (the 
offset 0) is optional, it MUST be spec¬ 
ified (as zero) if you later decide to 
load the subroutine at a location oth¬ 
er than that from which it was saved 
(more on this later). To complete the 
call to the subroutine, again set a 
variable to zero (or the correct offset), 
and CALL the subroutine: 

SUBR=0 

CALL SUBR(. . .) 

Beware: One of the most com¬ 
mon causes of the previously men¬ 
tioned space shot is failure to update 
the program DEF SEG value to match 
changes in the load point as the sub¬ 
routine is subsequently modified. In 
other words, if you add a few state¬ 
ments to your assembly subroutine, 
the subroutine increases in size, and 
the load point (the register CS value) 
decreases by one or two. At that point 
you must modify the DEF SEG value 
already coded in your BASIC program I 
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“GET IBM 3270,3780 AND 
HASP COMMUNICATIONS - 
ADDING A ONE-BOARD 
PROCESSOR TO MY PC?” 


“YOU CAN WITH PERSYST.” 


The Persyst DCP/88. The 
only compatible front end 
communications processor 
that can support a range of 
IBM communications. 

It’s a Persyst exclusive. 

The DCP/88 distributed 
communications processor. A 
one-board computer that can be 
configured by software to handle 
communications between a PC 
and another computer system. 

In fact, the DCP/88 enables 
the IBM or Tl PC to support a 
range of sophisticated IBM 
communications—all with just 
one processor. 

So it gives corporate users 
unprecedented, low-cost 
flexibility to incorporate the PC 
into virtually any environment. 

Convert any PC into an IBM 
3270 terminal. An IBM 2780/ 
3780 RJE workstation. Or a 
HASP/RJE workstation— 
instantly. 

Just combine the DCP/88 
with Persyst software—and you 
can connect your PC to any 
compatible host mainframe or 
minicomputer. 

PC/3270 enables your PC 
to emulate an IBM 3274 Cluster 
control unit and 3278 terminal, 
supporting up to four additional 
devices. Including a printer and 


PC/HASP Dynamic design 
lets you assign incoming I/O 
streams to different devices— 
disk files, printers and RS-232 
ports. 


three other PCs functioning as 
3278 terminals. 

PC/3780 converts your PC 
into a 2780/3780 remote job 
entry terminal that can send and 
receive batch files to and from 
the host. 

And with PC/HASP, your PC 
instantly becomes a full-function 
HASP/RJE workstation that 
can support up to seven input 
and seven output multi-leaved 
job streams concurrently. 

Capability to support your 
communications needs now. 
And in the future. 

Because the DCP/88 
supports bisync, SDLC, HDLC 
and async protocols, it is the 
only communications processor 
you’ll ever have to buy. 

Use it to connect your PC to 
an expanding network of IBM 
communications. Configure your 
system to meet virtually any 
communications need—without 
adding another piece of hard¬ 
ware. Or expense. 

All of which makes the 
DCP/88 as practical as it is 
powerful. 

Dedicated 8088 micro¬ 
processor gives the DCP/88 
processing power equivalent 
to the IBM PC itself. You 
can execute two programs 
simultaneously. 

PC/3270 and PC/3780 
transmit data at speeds up 
to 9600 baud 


The Persyst Coax/3278. Still 
another way to expand your 
IBM communications. 

Here's another fast way to 
incorporate the PC into existing 
SNA or bisync data processing 
installations. 

The Coax/3278. A single¬ 
slot expansion board that 
converts your PC into an IBM 
3278 display terminal. And with 
its high-speed coaxial port, you 
can connect the PC directly 
to IBM 3274 or 3276 cluster 
controllers. 

Sophisticated communications 
products for the corporate 
user. Insist on Persyst. 

Persyst communications 
products are designed to make 
corporate information systems 
more powerful. And more 
efficient. 

Write or call Persyst today 
for complete information. 


Persyst Products, Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd., Suite A, 
Irvine, CA 92714. Telephone 
(714) 859-8871. Telex: 467864. 



High-speed line printer option 
—up to 600 lines per minute. 

128 character FIFO printer 
buffer improves the efficiency 
of data transfer to the printer. 

Supports SDLC, 

Bisynchronous, HDLC and 
Asynchronous protocols. 

Two or four channel 
communications. 


Full modem support, plus 
modem eliminator option. 


THE DCP/88 


SYST. 
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to match the updated CS value. 

Test your program one more 
time, SAVE your BASIC program, 
then exit BASIC with the SYSTEM 
command. DEBUG will return with 
the message "Program has terminated 
normally." Exit DEBUG by typing Q 
(for quit). Example: 

RUN 

. . . program output . . . 

Ok 

SAVE "SAMPLE" 

Ok 

SYSTEM Program has 
terminated normally 
-Q 
A> 

Pointers for Coding the 
Assembly Subroutine 

Here are some tips on writing your 
assembly language subroutine, partic¬ 
ularly in the area of parameter han¬ 
dling. The most important restriction 
to note involving parameters is that 


the BASIC routine must pass exactly 
the same number of parameters that 
the subroutine expects. A mismatch 
is not easy to detect. If the subroutine 
is expected to return values to BASIC, 
check Appendix C of the BASIC 
manual for restrictions on data-han- 
dling methods. This article assumes 
that INTEGER variables are passed. 

A pointer to each variable in the 
CALL statement parameter list is 
PUSHed onto the stack by BASIC. 
(PUSH is a machine language instruc¬ 
tion which places a value —often the 
address of a piece of data—into a re¬ 
served area of memory known as the 
stack. Items are subsequently POPped 
from the stack with the POP instruc¬ 
tion.) It is up to the subroutine to lo¬ 
cate the PUSHed addresses and access 
the variable data accordingly. 

Appendix C recommends that 
the subroutine access the stacked data 
by loading the current stack pointer 
(machine register SP) into register BP 
(the base pointer), and then using an 


offset from BP to locate each stacked 
word (a word is two bytes, repre¬ 
senting the address of each variable). 
One key step is determining the off¬ 
set from the address in BP for each 
parameter. Appendix C's formula 
makes an unexplained assumption. 

The parameters are offset from 
BP by an amount equal to two times 
the number of other items that have 
been PUSHed onto the stack since 
the parameter addresses were placed 
there—two times, because each value 
takes up two bytes. When the sub¬ 
routine is entered, two values have 
just been PUSHed onto the stack to 
tell BASIC where to return after the 
subroutine is finished. Appendix C 
recommends PUSHing an additional 
value (register BP) before accessing 
the parameters. Thus, three values— 
6 bytes—precede the addresses of the 
passed variables on the stack. That 
explains the +6 in the Appendix C 
formula. (Note: It is probably not 
necessary to PUSH BP ; the Appendix 
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OPTIONAL SUPPORT: 

CDL0RPLU5 W 

TRANSTAR COLOR PRINTER 
IBM COLOR PRINTER 
ROBOTICS EYE CAMERA 


HL 


COMPUTER AIDED DESIGN 
ANIMATION 

(Soundtracks, Special Effects 
Sceneries, Graphic Casts) 
ANIMATED BUSINESS GRAPHICS 
ANIMATED FLOWCHARTING 
GRAPHIC PROGRAM DEVELOPMENT 
(Automatic creation of GRAPHIC 
GET/PUT/DRAW BASIC formats) 
EXECUTIVE PRESENTATIONS 
PROFESSIONAL SLIDE CREATION 
VIDEO CHARACTER GENERATION 
FLOOR PLANNING, FASHION DESIGN 
ART, ARCHITECTURE, ELECTRONICS 
GRAPHIC NETWORK DEVELOPMENT 


Swnlolic Online Qlbel Slanguage 

^AUTOMATIC USER PROGRAM ° * 


GENERATION (Very Compact 
Graphic Program Streams). 
HUMAN ENGINEERED with 
VISUAL & MUSICAL ICONS 
COMPRESSED GRAPHIC DATABASES 
(Up to 98% savings over BASIC 
BSAVE PICTURE STORAGE SPACE). 
DYNAMIC GRAPHIC WINDOWS 
IMAGE COUPLING, COLOR MIXING 
MODEM TRANSMISSIBLE ! 

64+ SHADING PATTERNS, VIDEO 
GRIDS, ELECTRONIC CRAYONS 
5 Levels FREE-HAND ART 
3-D BUBBLE ART, CUT/PASTE 
BIPLANAR GRAPHIC SCREENS 


STANDARD SUPPORT: 

LIGHT PEN 

Microsoft Mouse 


KoalaPad Touch Tablet 

JOYSTICK 


MC/VISA/COD 


DUNCAN-AT WELL I ^tUeg/uiled Soc/ob ^iafvhicb SPyblem 


3 CONFIGURATIONS: 
LENIPEN/Jr...$345.00 
LENIPEN/PC...$495.00 
LENIPEN/XT...$695.00 
***DEM0DISK...$55.00 


COMPUTERIZED TECHNOLOGIES, INC. 

1200 SALEM AVENUE ,| 
HILLSIDE NJ 07205 
TEL:201-355-1690 


WELL I 

.OGIES, INC. ■ 

iEM AVENUE ,1 
NJ 07205,1 
355-1690 [ 


UNLEASH THE Graphic POWER of the 
IBM PC XT IBM PC IBM PCjr 


LENIPEN/XT is an enhanced version of the popular LENIPEN Color Graphics System 


© 


© 




t 




















THIS WEAPON JUST WIPED OUT 

K) WEST COAST OFFICES AND 
70 PACES OF ORDERS: 


IBM, Eagle, Columbia, Compaq, 
Kaypro, Otrona, TI, Victor or 
Zenith users: now give your files 
total protection — 
with Alloy’s PC-BACKUP.® 

Information wipe-out can be a costly, time-consuming 
nightmare that Alloy’s PC-Backup can easily help you 
avoid. In fact, Alloy’s PC-Backup works like your 
business does: it is file-oriented, backing up files 
in an organized way. 

Alloy’s PC-Backup is time and cost-effective pre¬ 
cisely because it never lets you lose important data. 
Even more: only Alloy can give you high performance 
storage/retrieval and protection at the right price. And 
it even works with the IBM Expansion chassis. 

Designed exclusively for small to large businesses, 
some of the features that make Alloy’s PC-Backup the 
standard among users of major PCs are: 

• Winchester hard disk backup and restore 

• Comprehensive menu driven software package 
(Alloy’s industry standard Tape Interchange 
Package) 

• High speed data transfers 

• Up to 16.5 Mbytes of data per cartridge 

• File-oriented backup 

Also available, Alloy’s new PC-9/TRACK tape 
drive, for backup with mainframe compatibility. 

For further information, contact your local computer store, or 
call or write: 

Alloy Computer Products In Europe, contact: 

100 Pennsylvania Avenue Alloy Computer Products (Europe) Ltd. 
Framingham, Mass. 01701 Cirencester, Gloucestershire, England. 
(617) 875-6100 Tel: 0285-68709 Tlx: 43340 



Computer Producls 
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is ambiguous here. You could also 
copy BP before PUSHing it.) 

The rest of the formula calcu¬ 
lates the offset of the particular vari¬ 
able you wish to access, and the 
formula depends on knowing exactly 
how many variables were passed. 
Since you may choose to PUSH any 
number of additional values onto the 
stack (including zero) prior to access¬ 
ing the parameters, a more correct 
version of the formula is as follows: 

Offset from BP = 

2*(n —m) + 2*(u+2) 
or 2*(n —m)+u) + 4 

where: 

n = total number of arguments 
passed 

m = number of the argument 
you wish to access 
u= number of values PUSHed 
by the USER so far 
For example, if you PUSHed 1 
register in your program, and wanted 
to access the first of three passed pa¬ 


rameters, the offset would be : 

2*(3-l) + 2*(l + 2) = 4 + 6 = 10 

Ten represents the increment 
beyond the original value of SP 
where the address of the parameter 
will be found. The parameter itself 
can be accessed by the statements: 

MOV BP, SP ; transfer stack ptr 
(SP) to reg BP 
MOV SI, [BP+ 10] , pickup 
pointer to first of three parms 
MOV AX, [SI] ,pick up the 
actual parameter value 

The brackets in the MOV (move) 
instructions indicate that the values 
within the brackets are to be used as 
indirect addresses for locating the 
data, rather than representing the 
data themselves. Thus, BP + 10(10 
more than the value now in register 
BP) is the address of a word of memo¬ 
ry which itself points to the real val¬ 
ue of the third parameter. That ad¬ 
dress is loaded into register SI, which 


in turn is used as an indirect address 
to cause the actual parameter value to 
be loaded into register AX. The last 
two instructions can be repeated for 
each of the three parameters. 

In the example above, the 10 is 
in decimal notation. When using 
DEBUG, however, the UNASSEM¬ 
BLE command uses hexadecimal no¬ 
tation,* so that 10 would be OA. 

The following diagram may be 
helpful in understanding the relation 
of the register offsets to the stack. 

Note that the last parameter 
passed is the one closest to the start of 
the stack (i.e., parameter 3 is at +6, 
while parameter 1 is at +10). To 
write a general-purpose subroutine 
whose functions took various num¬ 
bers of parameters, you could use the 
LSAT parameter to indicate the func¬ 
tion, and thus imply the total num¬ 
ber of parameters passed. 

One other important item to re¬ 
member is that the subroutine must 
end with a RET statement whose 


OPT-TECH SORT™ 


SORT/MERGE program for IBM-PC & XT 

Now also sorts dBASE II files! 

• Written in assembly language for high performance 
Example: 4.000 records of 128 bytes sorted to give key & 

pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 —VISA, M/C, Check, Money Order, COD, or PO 

Ouantity discounts available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble, Texas 77347 
(713) 454-7428 

Requires PC-DOS, 64K and One Disk Drive 


G Graphics 
Editor 

A Fast, Powerful, Easy to Use drawing 
program that lets you create, edit, and store 
colorful images 

• Single key operation 
• Menu driven 

• Variable cursor speed & brush width 
• Extensive shape library 
• User defined color combinations 
• Images can be repositioned, copied, 
mirrored, flipped 

• Include lettering in variable size, color, 
orientation 

• Edit pixel by pixel, screen section, or 
series of operations 
• Save to disk/load from disk 
• Available for the EBM PC and compatible 
machines with 128K RAM, single disk 
drive, color graphics capability 
Perfect for Artists, Designers, 

Animators, Programmers, Educators 

G Graphics Editor is available for $95 from 

MICRO MARKETING ASSOCIATES 
2503 Sherwood Road 
Columbus, Ohio 43209 
614/236-1918 




CIRCLE NO. 163 ON READER SERVICE CARD 


CIRCLE NO. 179 ON READER SERVICE CARD 

















IBM PC/OWNERS: 



IBM PC is a registered trademark of IBM Corp. PC-STOR, PC-BACKUP and PC-DISC are trademarks of 
Alloy Computer Products. 


n® 


THAT UTS YO U FIND A NEEDLE 

IN A HAT STACK. 


Now, in a single package, 

hard disk storage and file-oriented 

backup: Alloy’s PC-STOR? 

The remarkable new PC-STOR combines the latest Winchester 
hard disk technology with the industry’s finest file-oriented tape 
backup. With this system you can locate, retrieve and re-position 
backup data quickly, precisely and easily. The PC-STOR makes 
recovery from awkward floppy disk or streaming backup systems 
a memory of the past for users of IBM or IBM-PC compatibles. 

The new Alloy Winchester hard disk comes with 35 megabytes 
of formatted storage, is 4 times faster than the IBM-XT system, 
and is especially designed for ease of use. It can be purchased 
as the PC-DISC® a hard disk system without backup, or as a 
PC-STOR, a hard disk with file-oriented tape backup. 

If you already have a hard disk system, you should add file- 
oriented tape backup: Alloy’s PC-BACKUP® 

For the ultimate in hard disk and hard disk backup systems, 
find out more about Alloy’s advanced product line, today. 

For more information, please contact your local computer store, or call 
or write: 


Alloy Computer Products 
100 Pennsylvania Avenue 
Framingham, Mass. 01701 
(617) 875-6100 


In Europe, contact: 

Alloy Computer Products (Europe) Ltd. 
Cirencester, Gloucestershire, England. 
Tel: 0285-68709 Tlx:43340 


HARD DISK STORAGE WITH BACKUP 


Computer Products 
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• Implements the entire IEEE-488 
standard - commands, data transfer, 
serial and parallel polling. 

• A resident firmware interpreter 

simplifies programming and eliminates 
the need for loading software from a 
disk. The interpreter routines may be 
called from assembly language, 
BASIC, Pascal, and other languages. 

• Supports the PrtSc key, and all 
BASIC print statements for IEEE-488 
printers. 

• Small size-see BYTE 9/83 p.274 

• Uses no I/O ports and only 16 
bytes of RAM - leaving the entire 640K 
memory address space open. 

• A116 page Reference Manual pro¬ 
vides a tutorial and prpgramming ex¬ 
amples for digitizing, interactive bus 
control, bus diagnostics and many 
other applications. 

• $395 complete. There are no extra 
software or cabling charges. 



CAPITAL EQUIPMENT CORP 

10 Evergreen Avenue 
Burlington, MA 01803 
(617) 273-1818 

IBM is a trademark of International Business Machines Corp. 


operand is two times the number of 
parameters passed to the subroutine. 
Thus, in our example, 3 operands 
were passed; and the RET operand is 
6 : 

RET 6 = ;Return to BASIC, 
purging parameter 
pointers 

Operationally, 6 bytes will be purged 
from the stack. 

Accessing Multiple 
Subroutines 

Since the load address of an EXE file 
can only be specified as high or low 
(the default) by the user, multiple 
BLOADs of files saved as described in 
this article would overlay each other. 
To avoid this problem, link subrou¬ 
tines and load them as a single file, 
or, BLOAD previously BSAVEd files 
to a location other than where they 
were originally loaded. 

When linking several subrou¬ 
tines together, the entry points for all 
but the first subroutine function will 
be non-zero, and will represent the 
offset into the EXE module where 
each individual routine begins. BA¬ 
SIC variables should be set to those 
offset values. Example: 

DEE SEG = &H1FF0 
BLOAD "BIGSUB.BIN" 

SUB1 = 0 
SUB2 = &H1A 
SUB3 = &H30 

CALL 

SUB 2 (PARM 1, PARM 2. . .) 

An alternative would be to 
BLOAD the various subroutines sepa¬ 
rately, by changing the DEF SEG val¬ 
ue prior to each BLOAD. In this case, 
it is imperative that you specify an 
offset value in each BLOAD (usually 
0), and that the subroutine be self-rel¬ 
ocating. Most single segment assem¬ 
bly subroutines will be self relocat¬ 
ing, but a complete description of self 
relocation is beyond the scope of this 
article. One check is to make sure 
that there are no R's after the gener¬ 
ated code in your assembly LST file. 


Making a subroutine and its load 
process independent of memory size 
is a real challenge. Many program¬ 
mers avoid this problem by recreating 
their assembly code in BASIC DATA 
statements, reading it in, and insert¬ 
ing it in a BASIC string variable. This 
approach is discussed in Appendix C 
of the BASIC manual and in numer¬ 
ous magazine articles. 

An Example 

To exemplify this process, we will 
use an assembler routine which 
clears a window of a certain number 
of lines on the screen. The routine 
could easily be expanded to clear a 
window shorter than a full line 
width. That code is not included. 

The subroutine uses the BIOS 
video I/O interrupt routine, described 
on page A-43 of the July 1982 edition 
of the IBM PC Technical Reference 
manual. (The page number may be 
different for other editions.) We will 
be using function 6: Scroll Up. We 
will scroll all of the lines within the 
window defined by the user all the 
way (i.e., blank out the window). 
Note that the two parameter ad¬ 
dresses are found at displacements 6 
and 8 from the BP register (after SP is 
copied into BP). You can verify these 
displacements with the formula 
shown earlier. After each value is 
loaded into a register, it is decre¬ 
mented by one, since the BIOS rou¬ 
tine calls the first line zero, the sec¬ 
ond line one, etc. Error checking of 
the values is not performed. The sub¬ 
routine has no stack segment. Most 
subroutines can use the stack pointer 
that BASIC passes. If a stack segment 
is included, some modifications to 
this procedure will be needed. 

In our BASIC program, we will 
need to CALL this routine with the 
following two parameters: first line 
number to clear, and last line num¬ 
ber to clear. To clear the entire 
screen, for example, we would pass 
the parameters 1,25, and the result 
would be identical to the CLS state¬ 
ment. We would most likely use this 
routine, however, to clear a part of 
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You don’t treat 
your data 
this way... 

Or do you? 


You could be risking the safety of your irreplace¬ 
able data and not even know it. 

That’s because most people assume they are 
^ buying adequate on-line and backup storage 
along with their IBM PC®, Apple II® or 
compatibles. 

In most cases, not so. 

And without ample backup storage , people 
\ tend to keep important data on their operat¬ 
ing disks—an open invitation for data 
blowout, either through human error or 
environmental irregularities. 

Now, there is a fool-proof solution . It's 
ACFs large capacity storage and backup 
subsystems—expressly designed to 
preserve and protect your critical or 
confidential data. 

The high-speed ACI disk subsystems 
are ideal for large database applications. 
Combining an interacting Winchester 
and removable floppy cartridge 
gives you unprecedented flexibility, 
with up to 20,000 pages of on-line 
storage and unlimited backup capacity 
with proven floppy reliability. In most 
cases, the hard disk can be backed up 
on one 8-Mbyte cartridge. 

For IBM 
users, ACI 
offers the 
floppy 
cartridge 
subsystem 
separately which 
can back up the entire 
hard disk on only two cartridges 
instead of 30 diskettes. 


All complete with software from $1595. 

So keep your data safe j. 
with ACI. Contact your Af 1 ! COMPUTERS 
local dealCT now or write/ CORPORATION 

call ACI Computers Corp., 

4450 Enterprise St., Suite 101, Fremont, CA 94538; 

(415) 656-9880. 
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Assembly 


ible when DEBUG is entered. Re¬ 
move the LOCATE after testing. 

What follows is a complete sam¬ 
ple session, beginning with a TYPE of 
the subroutine. Comments are pre¬ 
faced by an arrowhead (-->). It is rec¬ 
ommended that you enter the sample 
routine with an editor, and follow 
the session exactly the first time, to 


make sure you understand the proce¬ 
dure. If everything works well, then 
practice with DEBUG, and/or change 
the assembler module to perform ad¬ 
ditional functions (such as clearing a 
window less than 80 characters wide). 
GOOD LUCK! 


the screen, keeping some lines un¬ 
changed (such as a title and perhaps a 
function key line, using the parame¬ 
ters 2,24). Note that a LOCATE,, 1 
statement has been added just ahead 
of the CALL statement. Normally 
BASIC runs a program with the cur¬ 
sor turned off. Unless this statement 
is included, the cursor will not be vis- 

LISTING 1 LINKING SUBROUTINES 
TO BASIC 

SAMPLE LINKING SESSION 

--> NOTE: Begin your session by pressing Ctrl-PrtSC, 

--> to log all screen activity to the printer. 

A>type sample.asm 

PAGE ,132 

TITLE SAMPLE - SUBROUTINE TO CLEAR A WINDOW FOR BASIC 
CSEG SEGMENT PARA PUBLIC 'CODE' 


ASSUME 

CS:CSEG 


SAMPLE PROC 

FAR 


PUSH 

BP 

SAVE REGISTER BP 

MOV 

BP ,SP 

POINT TO STACK AREA 

MOV 

SI,[BP+8] 

POINT TO FIRST PARM 

MOV 

CH,[SI] 

GET PARM (STARTING ROW) 

DEC 

CH 

DECREMENT IT BY 1 

MOV 

SI.CBP+6] 

POINT TO SECOND PARM 

MOV 

DH,[SI] 

GET PARM (ENDING ROW) 

DEC 

DH 

DECREMENT IT BY 1 

MOV 

CL, 0 

START AT COLUMN 1 

MOV 

DL,79 

CLEAR THRU COL 80 

MOV 

BH, 7 

ATTRIBUTE BYTE TO USE 

MOV 

AH,6 

INDICATE SCROLL UP 



MOV 

AL ,0 

•.SCROLL ALL LINES 


I NT 

16 

;VIDEO INTERUPT^(TYPE IN AH) 


POP 

BP 

RESTORE BP 


RET 

4 

•.RETURN, POPPING 4 BYTES FROM STACK 

SAMPLE 

ENDP 



CSEG 

ENDS 




END 

SAMPLE 



A>masm sample,,,; 

The IBM Personal Computer MACRO Assembler 
Version 1.00 (C)Copyright IBM Corp 1981 
Warning Severe 
Errors Errors 
0 0 

A> 1 ink sample/h,,; 

IBM Personal Computer Linker 

Version 1.10 (C)Copyright IBM Corp 1982 

Warning: No STACK segment <— This is OK -- you don't need one 

There was 1 error detected. 

A>type sample.1st 

--> output not shown <— 

A>type sample.map 

Loading High <— NOTE: Be sure this statement appears! 

Warning: No STACK segment 

Start Stop Length Name Class 

00000H 00020H 0021H CSEG CODE 


IBM PC-8087SUPPORT FROM MICROWARE 


87FORTRAN/RTOS“ is a MicroWare 
adaptation of the Intel Fortran-86 compiler, a 
full ANSI-77 subset with 8087 extensions and 
overlays. It generates in line 8087 code 
allowing use of all 8087 data types, including 
80 bit reals and 64 bit integers. The complete 
subset I/O is supported including Internal and 
External Files and List Directed I/O. 
87FORTRAN/RTOS uses the Intel large 
memory model, allowing data/code structures 
which utilize the full megabyte. The compiler 
provides direct access to 8088 ports and 
supports logical operations on 8 and 16 bit 
operands normally treated in assembly 
language. It is ideal for large applications which 
are number intensive or control hardware. 

87 PASCAL^ RIOS"" is Intel’s ISO- 
Standard Pascal with 8087-8088 exceptions 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three Intel Memory Models 

87FORTRAN/RTOS and 

87 PASCAL/RTOS include RTOS and 
support for one year.each $1350 


PC TECH JOURNAL REVIEW: 

“The MicroWare package is preferable 
... it executes the basic operations 
more rapidly and MicroWare provides 
a free update service.” 

87 BASIC™ includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometries 
transcendental addition, subtraction, 
multiplication, and division. $150 

87 MACRO™ - our complete 8087 software 
development package. It contains a “Pre¬ 
processor” which converts 8087 instructions 
into 8088 escape codes source code for a set 
of 8087 macros and an object library of 8087 
functions which include transcendental 
trigonometries hyperbolics encoding, 
decoding and conversions. $150 

PLM-86 with RTOS. $1100 


RTOS™ — Real Time Multi-Tasking Operating System 

RTOS is a MicroWare configured version of iRMX-86, Intel’s legendary operating system. It in¬ 
cludes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All mod¬ 
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities 
LINK-86, LOC-86 and LIB-86. These products make it possible to load modules anywhere in RAM, 
and resolve external references between runtime modules Overlays with a single root job are 
supported by the linker. RTOS/ASM-86/LINK-86/LOC-86/LIB-86. $600 

iRMX-86, LINK-86, ASM-86, LOC-86 and LIB-86 are trademarks of Intel Corp. IBM PC is a trademark of IBM Corp. 


Micro 

Ware 


P.O. Box 79 
Kingston, MA 
02364 

(617) 746-7341 


You Can 


MICROWARE BEST SELLERS! 

8087-3 CHIP in stock with 180 

day warranty and 8088 ^ -4 7 c 

exchange. f O 

FASTPAIC+8087 includes one runtime 
library (87BASIC, 87MACRO or 87PASCAL), 
the 8087 chip, the 87/88GUIDE, and installa¬ 
tion instructions.$325 

MATRIXPAK~ manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large 
matrices at very fast speeds Includes matrix 
inversion and the solution of simultaneous 
linear equations Callable from MS Fortran 
3.13, MS Pascal 3.13, SSS Fortran, and 
MicroWare 87MACRO, 87 BASIC, and RTOS 
compilers.each $150 

87/88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers Full of code that runs!.$30 

MICROSOFT FORTRAN 3.13 

MICROSOFT PASCAL 3.13 These 
new IEEE compatible compilers support both 
double precision and the 8087.... each $259 

MICROSOFT C COMPILER 

includes Lattice C and the MS Librarian. .$350 

Float 87 for MS C.$125 

64K RAM Upgrade.$64 

SuperSoft Fortran.340 

SSS 8087 Support.50 

SuperSoft Voice Drive.895 

87BASIC+. 75 

TRACE86 Utility.125 

Microsoft Business Basic Compiler.495 

Computer Innovations C86.345 

STSC APL-* PLUS/PC.545 

64K QUADRAM.319 

Sandstar WS2 Hard Disk System.1355 

Novation 212 SmartCat.495 

HALO Graphics.call 

SANDSTAR 64K Card.275 
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Like the molecules in a 
snowflake, the elements of a 
computer database can be 
structured and related in an 
infinite variety of combina¬ 
tions. Being able to present 
these combinations quickly 
and efficiently, with maximum 
flexibility and minimum pro¬ 
gramming knowledge, is the 
mark of excellence which 
sets the sophisticated data¬ 
base management system 
apart from the ordinary. 

Thousands of satisfied users, 
from amateur and profes¬ 
sional programmers to 
government agencies, major 
corporations and industries, 
have found that DataFlex 
has no equal in applications 
development software. 


Compatible with CP/M, 
CP/M-86, MP/M-86, 

MSDOS, PCDOS, TurboDOS, 
Novell Sharenet, PC-Net, 
Molecular N-Star, Televideo 


Write or phone for our latest MmmOST, Action DPC/OS, 
literature and a list of existing Omninet, IBM PC w/Corvus 


applications. 


and OSM Muse. 



APPLICATIONS DEVELOPMENT SOFTWARE 


DATA ACCESS CORPORATION CIRCLE NO. 134 ON READER SERVICE CARD 

8525 S.W. 129th Terrace, Miami, Florida 33156 (305) 238-0012 TELEX 469021 Data Access Cl 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. DataFlex is a trademark of Data Access Corp. 





Assembly 


A>debug basic.com 

-r 

AX=0000 BX=0000 CX=2C80 DX=0000 SP=FFF0 BP=0000 51=0000 DI=0000 


Ok 

save "sample <-- SAVE it now, in case you crash! 

Ok 

DS=08EC ES=08EC SS=08EC CS=08EC IP=0100 NV UP 01 PL NZ NA PO NC 


run 

08EC:0100 E9032A JMP 2B06 


--> The screen should fill with the test line message 

—> NOTE: Some of the values shown may be different for you 


--> Then DEBUG should be entered because of the breakpoint set 

-n sample.asm 


AX=5DE9 BX=0F3F CX=4F52 DX=0F71 SP=FFF2 BP=0F7D SI=5DD7 DI=0F3E 

-1 


DS=0B60 ES=0B60 SS“0B60 CS=1FF0 IP=0000 NV UP El PL ZR NA PE NC 

-r 


1FFD:0000 55 PUSH BP 

AX=0000 BX=0000 CX=0021 DX=0000 SP=0000 BP=0000 SI=0000 DI=0000 


—> NOTE: Some of the register values may be different for you. 

DS=08EC ES=08EC SS=1FFD CS=1FFD IP=0000 NV UP DI PL NZ NA PO NC 


--> At this point you can use the DEBUG "u" command to unassemble 

1FFD:0000 55 PUSH BP 


--> your subroutine, and/or set an additional breakpoint with"g". 

-r ss 


--> It is recommended that you step through the subroutine by 

SS 1FFD 


--> using the "trace" command repeatedly. Simply type "t" over 

:Q8ec <— Use the values shown in the 


--> and over until you arrive at the INT instruction. 

-r sp 


--> As each instruction is traced, you can see the register values 

SP 0000 


--> change, and verify that you have accessed the passed parameters 

:fffO <-- first "register" display 


--> properly. When you reach the "INT 10" instruction, enter"g" 

-n 


--> (without a breakpoint specified). At this point you should 

-g =8ec:100 lffd:0 


--> see the specified window blank out on the screen. If 

The IBM Personal Computer Basic 


--> everything works properly, you are ready to BSAVE the routine. 

Version D1.10 Copyright IBM Corp. 1981, 1982 


--> The BASIC “Ok" will probably overlay the last line of DEBUG 

61371 Bytes free 


--> output. Before you execute the following statements, verify 

Ok 


--> that you left DEBUG without leaving a breakpoint set... 

auto <-- Begin auto line numbering and enter sample program 


def seg=4hlffd 

10 REM SAMPLE -- Test SAMPLE subroutine 


0k 

20 CLS: KEY OFF: OEFINT A-Z 


bsave "sample.bin",0,&h21 

30 MSG$="This is a test line... This is a test line ..." 


Ok 

40 DEF SEG=&H1FFD 


50 bload "sample.bin",0 <-- Add this line to the program 

50 'hold this line for the BLOAD later 


run 

60 FOR R0W=1 TO 22 


--> screen should fill with test lines, then clear window 

70 PRINT R0W.MSG* 


Ok 

80 NEXT 


save "sample 

90 R0W1=3 


Ok 

100 R0W2=20 


system <-- Exit BASIC 

110 SAMPLE=0 


Program terminated normally 

120 LOCATE ,,1 'Use only while DEBUGing -- delete later 


-q <-- Exit DEBUG 

130 CALL SAMPLE(R0W1.R0W2) 'Clear rows 3-20 


A> 

140 <— Break to end auto entry 


*** End of Example <— *** 







SevenWare, for the 8087 

Friendly — Powerful — Fully Documented — Available NOW 

Test 87 Verifies correct installation and performance of 8087 Co-Processor. 

Gives you an interactive tour of 8087 capabilities. 

OM Compares 8087 to 8088 for speed, precision and range. 

pT 21^ 5^7 Extends IBM Macro Assembler to include 8087 instruction set. 

1 latLlU o M Uses Intel standard mnemonics, fully supported by DOS 2.0 “Debug”. 

Explains all 8087 functions, with examples and application notes. 

_ 11.1111511 id Usable at any level of experience, fully integrable w ith IBM Macro Assembler. 

“This library provides considerably better error checking and 
documentationthanmost others ... The detailed descriptions of 
the 8087 commands and how they work... are vastly better than 
any other I’ve seen.” 

(From The Book of IBM Software 1984, -1984 by The Book Company, Los Angeles, CA) 

SevenWare software package, including all three programs & documentation $109; with 8087 chip, $309 

_ • I/O 87, a development library of input/output routines. . $24 

extensions Tris 87 • a library of trigonometric functions and inverses. . $24 

Package Price, I/O 87 and Trig 87 with SevenWare .add $39 

Send check or money order to: VISA/MC Accepted. Dealer inquiries invited. Calif, residents add 6 V 2 % tax. 

? ? ? SolveWare * i f 

* Intel, 8087 and 8088 are trademarks of Intel Corporation. 8087 mnemonics used by 
P.O. Box 1246, Dept. L permission of Intel Corporation, copyright 1981. IBM is a registered trademark of IBM 

Redondo Beach, CA 90278 Corporation. SevenWare,Test87, Intro 87, MacLib87, I/O 87,Trig 87,SolveWare,and 

(213) 543-4242 the SolveWare logo are trademarks of SolveWare. 
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DATABASE FACILITY 

GDSS is suited to interface 
to any existing or user- 
developed databases for 
effective aggregation, 
organization and 
manipulation of data. The 
system has a large local 
storage capability and can 
accept files from either a 
host computer or other 
source. Once loaded into 
GDSS's own internal 
database, subschema or 
views developed by 
multiple users from a 
common file can be 
interrogated interactively 
through the use of a 
powerful query language, 
which allows the user to 
select or sort particular 
items as well as perform 
mathematical computations 
on the results. 

MENU STRUCTURE 

GDSS offers easy-to-use 
menu-driven software, 
enabling the user to design 


charts quickly. Customized 
menus may also be 
developed by the user for 
specific applications 
providing the ultimate in 
flexibility. In addition, the 
command file structure can 
store frequently used 
formats for production 
mode operations making 
the system a high-speed 
graphics report generator 
whereby hardcopy is 
completely automatic. 

EASY TO USE CHART 
BUILDING TOOLS 
Digitizer Tablet 

GDSS offers unlimited 
format styles, including 
bubbles, scattergrams, 
3-dimensional bars, and 
multiplex formats. Layouts, 
overlays of equal or 
different sized graphs, 
rotations, split screen and 
multiple graphs on the 
same screen are also 
possible. In addition, new 
formats can be customized 


through the use of the 
graphic editor and optional 
digitizer tablet. This 
enables the user to edit and 
modify the graph as well as 
design elements of any 
shape or size. 

ARITHMETIC 

OPERATIONS 

GDSS provides immediate 
support in the process of 
analyzing large amounts of 
data to extract trends, and, 
in general, support the 
complex decision making 
processes. Numerous 
arithmetic, statistical and 
logical operations are 
available for these analyses. 

DEVICE 

INDEPENDENCE 

GDSS is totally 
input/output device 
independent — the system 
can accept input from 
many sources and produce 
output on a variety of 
graphics hardcopy devices 


from single line printers to 
high resolution film 
recorders. GDSS currently 
runs on the IBM PC, 
Convergent Technologies, 
Burroughs, NCR, Altos and 
Victor hardware. 

DEMO DISKETTE 
OFFER 

No other business graphics 
package offers all the 
features of GDSS. To 
illustrate this, our demo 
diskette and User Manual 
are available for your 
review at $35.00. This 
amount will be applied to 
your purchase of GDSS. 
Please call or write for 
further information: 



Data Business Vision, Inc. 


3510 Dunhill Street, Suite B 
San Diego, California 92121 
619/450-1557 



vWWV\ 




THE BUSINESS GRAPHICS SOLUTION 
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Two interfaces that give you hit-mapped graphics 

on the green screen 

Ray Duncan 


M any purchasers of the IBM Personal Computer have found it painful to 
decide between the two types of "official" video displays available. The 
monochrome interface and its persistent phosphor monitor offers a 
beautiful character set that is restful to the eye, while the color adapter 
has a cruder and less pleasing character set, but boasts bit-mapped graphics. One so¬ 
lution, of course, would be to buy both types of interface, but this is not practical 
for most users either because of the expense or, simply, the desk space required. 

Add-on hardware vendors have reacted to this marketing opportunity in two 
distinct ways. One group, including such manufacturers as SCION and Control Sys¬ 
tems, offers-bigger and better color graphics controllers (some of which require ex¬ 
pensive high-resolution monitors). The others have developed monochrome graphic 
interfaces that can be used with the IBM green monitor. In this article, we will re¬ 
view two products of the latter type: the Hercules Graphics Card and the Orchid 
Technology Monochrome Graphics Adapter (MGA). 
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THE SMART CABLE IS THE PERFECT 
RS-232 MATCHMAKER FOR 
COMPUTERS AND PERIPHER ALS 

The Smart Cable's unique 
on-board logic "looks" 
at the RS-232 interface m 

on each end of your ■ . 

connection, then cor- 

rectly links your printer 'S' ; ! i 

modem or any other 


modem or any other 
peripheral to your 
computer. Completes 
data lines, handshakes, 
everything. ,JZ- 

NOMORE f 
CUSTOM CABLES. 

Now you can avoid t 

the frustration and 
confusion of cus¬ 
tomized cables. 

The Smart Cable 
instantly creates vir- * 

tually any RS-232 
interface. And if you * 

want to swap equip¬ 
ment, or use other *• 

peripherals, the 
Smart Cable adapts. s . 

Automatically. It's 
one accessory that's 
never obsolete. 

GET MORE r 

OUT OF YOUR 
EQUIPMENT. 

At work or at home, 
you can re-arrange 
your system with r 

ease. One Smart 
Cable lets you con- *■ 

nect many different 
computers and r 

peripherals. For 
example, you can \ 
connect portable \ 

computers to any avail- ^ 
able serial printer. Just 
plug in, watch for the m 

status lights to indicate 
your circuit is complete, and 


REACH FOR THE 
SMART CABLE 
TO MAKE ANY 
RS-232CONNECTION 
WITHOUT CUSTOM 
CABLES. 


start working. 


Best of all, the Smart Cable is priced 


competitively with conventional cables and 
custom cables. 

To be a success these days you've just got to 
have the right connections. Call us today at 
800-227-6703 (in California 800-632-7979, in Canada 
800-663-9767) to make yours a whole lot easier. 


O 

IQ TECHNOLOGIES, INC. 

11811 N. E. First Street 
Bellevue, WA 98005 
TELEX 701 472 IQTECH UD 




CIRCLE NO. 223 ON READER SERVICE CARD 





.August /, t'tX t 


W»lu»m- I. Numlwr 2 


ny>y $t20ay***r 



The first newspaper designed to give top 
level management the latest IBM Personal 
Computer news and analyses—up to 
2 months faster than any monthly publication. 


Finally, a newspaper that keeps up 
with the rapidly-changing develop¬ 
ments in the IBM Personal Com¬ 
puter marketplace for today’s busy 
executive. PC WEEK is the first 
and only weekly newspaper to 
offer the news of a tabloid and the 
features and analyses of a monthly 
publication. Which means you get 
the news you need to make impor¬ 
tant business decisions ... up to 
2 months faster than any other 
publication. 

PC WEEK delivers the latest 
breaking stories—as they develop. 
Unlike monthly magazines, which 
require almost 2 months lead time 
to publish a story, PC WEEK fol¬ 
lows and reports the news up to 48 
hours before publication. So you 
learn what's new when it’s new. 

PC WEEK updates the research, 
analyzes the strategies, reviews 
the hardware and software re¬ 
leases, offers insights on future 
industry concerns, relates the 
timely information you need to help 


make you more productive. 

Here are just some of the fea¬ 
tures and departments you’ll get 
each and every week in PC WEEK... 

• News: PC WEEK brings you 
analytical reports on the major 
topics of the day. Trends are 
analyzed, product announce¬ 
ments and company changes 
put into perspective. 

• Strategies: Each week, you get 
an in-depth profile of a leading 
user company and how it han¬ 
dles the Personal Computer. 
Case studies tell why an appli¬ 
cation succeeded or failed. 

• Software Review: What pack¬ 
ages are right for you PC 
WEEK compares and analyzes 
important releases.. .tellsyou 
how to use them effectively. 

• Hardware Survey: A business- 
oriented buyer’s guide and 


a product directory detail 
the features of product clas¬ 
sification and give you the 
technical and financial con¬ 
siderations involved. 

• DataComm Lines: How to com¬ 
municate with other Personal 
Computers ... without the jar¬ 
gon ... without the confusion. 

• Data Base Report: We’ll exam¬ 
ine outside data bases, such 
as the Dow Jones News Re¬ 
trieval Service, and tell you 
how to access them to in¬ 
crease your efficiency. 

Now, you won’t have to wait for 
the news you need. You can get it 
first. . . with PC WEEK. 

All this and more is yours in 
each issue of PC WEEK. Best of 
all, your subscription is compli¬ 
mentary, if you qualify. So take a 
moment to complete and mail the 
qualification form at the right. 



Because you need fast-breaking news as it breaks. 


Ziff-Davis Publishing Company, 381 Elliot Street, Newton, MA 02164 617-965-8850 



















PC GRAPHICS 

Hardware Capabilities 

The Hercules Graphics Card offers 
720h X 384v high resolution graphics 
on the IBM monochrome display and 
also includes a parallel printer adapt¬ 
er. It completely replaces the IBM 
Monochrome Display/Printer Adapt¬ 
er board, using the same controller 
chip (6845), hardware port addresses, 
and status flags. The Hercules board 
incorporates 64K of RAM, providing 
two graphics pages in high-resolution 
mode. In text mode, the character set 
is the same as IBM's (7 X 9 in a 9 X 
14 matrix), and the reverse video, 
blank, highlight, and underline attri¬ 
butes are fully supported. In graphics 
mode, text is displayed by fetching 
bit patterns from a table, as with the 
IBM Color Adapter. 

Similarly, the Orchid MGA has 
64K of on-board RAM and displays 
graphics with 720h X 350v resolution 
in two pages. It does not replace the 
IBM Monochrome Display/Printer 
Adapter,- rather, it piggybacks along¬ 
side, taking up an additional expan¬ 
sion slot and connecting to the IBM 
board with a jumper cable. Text and 
graphics may be simultaneously and 
independently displayed. 

System Requirements 

The Hercules board is compatible 
with both the IBM PC and the 
PC/XT. The company recommends 
that you do not attempt to use the 


T here is no provision 
for changing the 
address of the mem¬ 
ory block occupied by the 
Hercules hoard. 


board with "PC compatibles" and has 
not tested it with any such machines. 
A minimum 64K of RAM is needed 
for the support software. 

The Orchid Technology MGA 
requires an IBM PC with 64K of 
RAM. The company stated that the 
interface has not been tested with the 
PC/XT or any compatibles. 


Construction 

The Hercules interface is built on a 
standard \2>W silkscreened printed 
circuit board; it spans the full depth 
of the IBM PC's cabinet and will not 
mount in a so-called short slot of an 
XT. All components including mem¬ 
ory chips and the 6845 video control¬ 
ler are wave soldered to the board, ex¬ 


cept for a 2732 EPROM on a socket 
that holds bit tables for the character 
sets. The on-board memory does not 
have parity checking. There is no 
provision for changing the address of 
the memory block occupied by the 
Hercules board. 

The Orchid MGA board is also 
of the "long" variety. It is somewhat 


“Q-PR04 blows 
dBASE II away 

We now complete complex applications 
in weeks instead of months. 99 

says Q-PR04 user, Richard Pedrelli, President, Quantum Systems, Atlanta, GA 

H As a dBASE II beta test site the past two years, we were reluctant to 
even try Q-PR04. Now we write all our commercial applications in Q-PR04. 
We find it to be an order of magnitude more powerful than dBASEII. 

We used Q-PR04’s super efficient syntax to complete our Dental 
Management and Chiropractic Management Systems much faster. Superb 
error trap and help screen capabilities make our finished software products 
far more user friendly, too. 

In my estimation, any application programmer still using outdated 3rd 
generation data base managers or worse, a 2nd generation language like 
BASIC, is ripping himself off. 99 


Runs with PCDOS, MS-DOS, CP/M, MP/M, CP/M86, 
MP/M86, TurboDOS, MmmOST, MUSE, and NSTAR. 
PRICE: 8-bit single-user - $395; 8-bit multi-user and 
16-bit single-user - $595; 16-bit multi-user - $795. 
Money-back guarantee • Author’s lock up package 
available • Finished applications are freely 
transportable between operating systems 
• Multi-user with true record and file lock. 




For Q-PRO 4 demonstration, go to nearest MicroAge store or other fine dealer. 

nuicneasi products inn 

136 Granite Hill Court, Langhorne, PA 19047 (215) 968-5966 Telex 291-765 

CP M MPM CPMB6 ana MP M86 an (raoemarts ot Ooul Researcti TurtOOS MmmOST MUSE NSTAR MS-DOS and PCOOS are traaenwte « SoUware 2000. TaeVwo Sysens, 0 S M . Molecular Mcroso* and IBM. respeaw* 
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The Hercules Graphics Card is also ideally suited for displaying 
high resolution plots and graphs. 



....Here is the other graphics page 
IBM Pascal Tilings 



execution tine in Milliseconds 


less complex electronically, because it 
takes advantage of the controller chip 
present on the IBM Monochrome 
board. The memory chips are on 
sockets for easy replacement, but 
again, there is no provision for parity 
checking. The 64K memory segment 
occupied by the board's RAM is se¬ 
lected by DIP switches, and may be 


relocated for the user's convenience. 

Installation 

Installing the Hercules card is simple. 
Open the PC unit and remove the 
IBM Monochrome Adapter and/or 
the IBM Color/Graphics Adapter (the 
Hercules interface occupies the mem¬ 
ory space allocated to both the IBM 


boards). Plug in the Hercules inter¬ 
face, securing it to the frame with a 
screw in the usual fashion, and con¬ 
nect the Monochrome Monitor and 
parallel printer cables to the connect¬ 
ors on the back. Set the System Board 
sense switches, as described in the 
IBM manuals, for a monochrome in¬ 
terface only. Put the PC's cover back 



SPF/PC” 

ACTUALLY, there is no comparison. SPF/PC is 
the best full-screen editor available tor the IBM 
Personal Computer. 

It looks and works like IBM’s large system SPF 
editor. 

THE ODD-COUPLE™ 

Allows the APPLE and IBM/PC to 
communicate with each other. 

•Connect APPLE to PC, APPLE to APPLE, and PC 
to PC. 

•Transfer any file in either direction. 

•CHAT mode allows direct communications 
through the keyboard. 

•An Equipment Profile allows description of 
your operating environment. 

•Communicate Direct or through a Modem at 
speeds up to 9600 baud (bps). 

•Written entirely in machine language for speed 
and efficiency. 

REQUIREMENTS: 

APPLE — 48K, 1 disk drive, Serial Interface 

IBM — 64K, 1 disk drive, Serial Interface 

•SPF/PC can use up to 786K of memory as workspace. 

•Word processing commands. 

•4-way scrolling. 

•Split screen support. 

•On-line help facility. 

•Can edit up to 240 character records. 

• Monochrome or color supported. 

• Instantaneous screen display. 

• Block Move/Copy/Repeat/Delete/Overlay/Shift/Exclude 
•Automatic line numbering supported. 

•40 user-definable Program Function Keys. 

• Direct interface to DOS'commands for PCDOS 2.0 users. 

• Browse sub-system. 

• Move/Copy sub-system copies any file format. 

• Utilities include: Rename/Delete/Print/Directory list. 

AND MUCH MORE . . . 

UPLOAD/DOWN LOAD sub-system available to SPF/PC users for 
$50.00. 

$-j ^ Q QC SPF/PC requires 128K, PCDOS, 

| \J m \J 0 and 1 disk drive. 

$ 79.95 


For orders and dealer information write or call Rogue River Software, 2822 Tahitian Ave., Medford, OR 97504, 

(503) 779-3002. Mastercard/Visa, Check, or P.O. accepted. Add $5.00 for shipping. Canada $10.00. Foreign $15.00. 

IBM is a registered trademark of International Business Machines, Inc. APPLE is a registered trademark ot Apple Computer Inc. 
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^ Program Listings are now 

JOURNAL Available on Diskette! 


LISTING DISKETTES™ 
ELIMINATE THE TEDIOUS, 
TIME CONSUMING CHORE OF 
TYPING-IN DETAILED 
PROGRAM LISTINGS 

As a service to readers PC TECH 
/LJOURNAL now offers many 
program listings from previous and 
current issues on diskettes, eliminating 
the need to type-in the listings yourself. 

LISTING DISKETTES™ reproduce 
the list just as it appears in the 
magazine? Various listings from prior 
PC TECH JOURNAL issues are 
included on the diskettes described 
below. To order, simply complete the 
order form. Charge card customers can 
also use our toll-free telephone number. 
(Sorry, no C.O.D. or “bill me” orders.) 

^Certain listings require use of other material (e.g. Pascal 
compiler). Please consult relevant article in the magazine. 


CALL TOLL-FREE 1-800-526-0790 

New Jersey residents: (201-540-0445) 

OR MAIL COUPON BELOW 

PC TECH JOURNAL Listing Diskette Service 
39 East Hanover Avenue, Morris Plains, NJ. 07950 
Listing Diskette #1 Issues July/Aug ’83 Price $19.95 

Sept/Oct ’83 
Nov/Dec ’83 

Listing Diskette #2 Issues Tan ’84 Price $19.95 

Feb ’84 
Mar ’84 

Please send Listing Diskette(s) □ #1 □ #2 for a total 

charge of $_ 

□ Check enclosed □ Please charge my credit card: 

□ MasterCard □ Visa □ American Express 

No-Exp. Date_ 

Name_ 


Address _ 
City_ 


_ State _ 


Zip. 


Please allow approximately 2 weeks for delivery. 
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on and fire it up —no changes to the 
system software are needed to use the 
Hercules board in normal text mode. 

Hooking up the Orchid Technol¬ 
ogy board is a little more compli¬ 
cated. The switches on the MGA 
must be set so that its RAM occupies 
a 64K block of unused addresses,- it is 
then plugged into a slot adjacent to 
the IBM Monochrome Adapter. Ca¬ 
bles from the Orchid card pass from 
the back panel to both the IBM card 
and the IBM green monitor. In addi¬ 
tion, a small jumper goes from a pin 
on the MGA to a clip, which must be 
pushed onto an integrated circuit on 
the IBM monochrome interface in¬ 
side the system unit. Unlike the Her¬ 
cules, the Orchid board can be used 
in a PC with either or both of the 
standard IBM Monochrome and 
Color adapters installed. 

Documentation 

The Orchid board came with a three 


page leaflet describing installation 
and a 76-page, 8^2''-by-11", poorly 
printed and photocopied manual ti¬ 
tled Draft. The documentation is de¬ 
voted completely to the graphics soft¬ 
ware called "HALO" supplied with 
the interface, and aside from leg¬ 
ibility problems is fairly well orga¬ 
nized and readable. The manual I re¬ 
ceived didn't contain the smallest 
morsel of technical information about 
the design of the board itself, the 
layout of the video refresh buffer, the 
control parts, or anything else that 
would be needed by a programmer 
who didn't want to use the supplied 
subroutines. However, a member of 
Orchid's technical support depart¬ 
ment stated over the phone that this 
material has been added. 

The Hercules product didn't fare 
any better in this department. It 
came with a pair of advertising flyers 
that were apparently supposed to suf¬ 
fice as a description of its capabilities, 


a three-page leaflet on converting the 
diagnostic diskette and loading the 
Herculean version of BASIC, a 16- 
page printed 5Mz"-by-8" booklet titled 
"Operation Manual," to be inserted 
in your IBM binder, and a copy of 
the four-page Getting Graphic!, the 
Hercules newsletter. The quality and 
intelligibility of these various publi¬ 
cations vary wildly. My copy of the 
"Operation Manual" was missing 4 
out of the 16 pages, but at least it pro¬ 
vided a modicum of technical infor¬ 
mation for programming the board, 
including a description of the memo¬ 
ry map and the controller port assign¬ 
ments. 

It never ceases to astonish me 
how ambitious, high-tech startup 
companies like Hercules and Orchid 
Technology, with obviously talented 
personnel, can manufacture such pol¬ 
ished, shiny, elegant hardware and be 
content to send out documentation 
that is almost laughably crude. For 


LMTSOFTPRODUCTS 11IC 


IBM-PC Owners - Do you have a 16KB x64KB C.P.U.? 


A subsidiary of the University of Waterloo 


Then you need more Memory without using any precious 


Announces 


expansion slots. . . You need Add-MEM’s 


Waterloo 

NetWorkStation 

Tools 

for the IBM Personal Computer 

Editor 

• full-screen 

• colour support 

• function keys 


PC System Memory Enhancement 

(Inexpensive, efficient memory that takes NO SLOTS) 

Make your PC more like IBM’s new XT. 



Let our experienced technicians 
install 128K, 192K, or a full 256K 
of RAM on your existing PC System 
circuit board. 

256K - $335.00 

Installed & Warranted for 6 mo. 

PC to XT Upgrade: 256K RAM & 

10 MB Hard Disk - $2595.00 
Microcode Hard Disks Special 
10 MB - $2295.00 
15 MB - $2695.00 


Host Communications 

• VM/370 CMS, RSTS/E, VAX/VMS 

• file transfer micro to/from host 

• access host files from micro programs 

Terminal Emulation 


For further information contact: 

WATSOFT Products Inc. (519) 886-3700 
158 University Ave. W., Telex No.: 06-955458 
Waterloo, Ontario 
N2L 3E9 


We improve the IBM-PC and install the newer 64K RAM chips right on the system 
board itself. We also stand behind our enhancements by including a 6-month 
parts and labor warranty. 

Bring your PC or system circuit board into our Northern California location or call 
or write us and we’ll send you a protective, anti-static shipping box with system 
board removal and shipping instructions for our cost of $5.00. 


We will enhance your memory and ship it back to you within 48 hours of receipt. 


All boards will be tested prior to commencing work. 

DO IT YOURSELF KITS include: 

documentation, instructions, dip sockets, capacitors, 
wire and special NO SLOT PC BOARD 
•Kit PCM-KPC - Assembled - $99.95 
•Kit PCM-KPC With unassembled NO SLOT 
PC BOARD - $69.95 

•64K-PUR ($5.85 ea.) 64K RAM chips - 200NS 
All kits require the soldering of approximately 
8 jump wires on the system board. 

CA Residents add 6.5% tax. 

IBM is a Registered Trademark of IBM Corp. 


(Send check or money order) 
Include $6.50 for Shipping 
C.O.D. Orders $10 

Add-MEM 

22151 Redwood Road 
Castro Valley, CA 94546 

(415) 886-5443 

Bay Area Northern California 
Service Center 
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Mylstar Symbolic Debugger VI .1 

The plain and simple difference is that Mylstar’s 
Symbolic Debugging Program speaks to your IBM 
PC in a language you both can understand, plain 
and simple. 

Employing the same command structure, it 
allows you to use symbol names, mathematical 
expressions, batch files, on-line help, multi¬ 
command macros and other time-saving entries. 


is Mylstar’s 
Symbolic 
Debugging 
Program* 

It’s the enhancement to the IBM Debug 
Program you’ve been looking for—because it fills in 
the gaps—shortening the frustrating debugging 
process by as much as 50%—leaving you more time 
to do the work you need to do and the work you want 
to do, plain and simple. 

Mylstar’s Symbolic Debugging Program has 
been programmer-tested for over a year at Mylstar 
Electronics, Inc., (formerly D. Gottlieb & Co.), 
designers of the video arcade game, Q*BERT T .“ 


TO ORDER... 

Call (312) 562-7400 or mail coupon today. 

* Designed for IBM PC-DOS 1.1 with 128K RAM minimum 
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MYLSTAR 

m H ELECTRONICS 
INC. 

I 165 West Lake Street 
IWM Northlake, Illinois 60164 

_ I A Columbia Pictures Industries Company 
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Mylstar Electronics, Inc., 

165 W. Lake St., Northlake, IL 60164 

Please send me Mylstar’s Symbolic Debugging 
Program for use with the IBM PC computer. Enclosed 
is $125, plain and simple. 

□ Check □ Money Order 113 

name 

FIRM 

ADDRESS 


CITY 


STATE 


ZIP 


Illinois residents add 7% sales tax 
Allow 2-4 weeks for delivery 
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the price of four of their graphics in¬ 
terfaces they could at least buy them¬ 
selves a letter-quality printer. 

Software 

The Hercules interface comes with 
HBASIC.EXE, which is mainly a 
graphics subroutine library occupying 
about 7000 bytes. It must be run 
from a disk that also contains IBM'S 
BASICA.COM. When you execute 
HBASIC, it loads BASICA into mem¬ 
ory, inserts some patches, and then 
transfers control. From then on, BA¬ 
SIC may be used as though it is run¬ 
ning the high-resolution graphics 
mode on the IBM Monitor, although 
the coordinate ranges are larger, of 
course. Figures you previously pro¬ 
grammed using the IBM adapter will 
look distorted on the Hercules be¬ 
cause of the different aspect ratio, 
and will have to be recreated with 
different proportions. 

Although Hercules advertise¬ 
ments make conspicuous mention of 
two display pages, this capability was 
not available from HBASIC. The ver¬ 
sion I received did not support a me¬ 
dium-resolution graphics mode and 
was not compatible with DOS 2.0 and 
its expanded BASIC interpreter, or 
with any version of the Microsoft 
BASIC Compiler. A DOS 2.0 revision 
of HBASIC became available as I fin¬ 
ished this piece,- Hercules was charg¬ 
ing $10 for the update. 

For programmers wishing to use 
assembly language or high-level lan¬ 
guages other than BASIC, Hercules 
offers an assembly language subrou¬ 
tine library called Graph X for $50. 
The library supports point plotting, 
line drawing, circles, arcs, convex 
polygon-fill, paging, and mode select. 
A graphics screen dump is also in¬ 
cluded. Hercules's stated policy is 
that programmers may not redistri¬ 
bute the graphics routines embedded 
in their applications without paying a 
royalty, so the popularity of this 
package will probably be limited. 

The newsletter Getting Graphic! 
mentioned a number of external soft¬ 
ware packages supporting the Her- 













to minutes! 

► PC-DOS, CP/M-86 or CP/M 2.2 

► Scans by word or by line 

► Fast New Algorithm, No file restrictions 

► You can customize for word processor, printer width, file defaults, 

specific work flow, computer languages, 
different highlighting techniques 

► Clear commands. Numerous formatting options 

► Can generate new document with change bars 

Specify When Ordering; Operating System, Computer Type and 
Disk Format. Free brochure and nearly free demo disk available. 


$145.00 


COMPARE n 

Demo Disk (credits to purchase). 


.$12.95 

"We Deliver Productivity" 


I 1499 Palmetto Park Road 
I Suite 218 

m Boca Raton, FL 33432 
305/368-6228 

Check or COD, Florida residents add 5% sales tax. 
Dealer and Distributor inquiries welcome. 


PC-DOS and CP/Mare trademarks of IBM and 
Digital Besearch respectively. 


PC GRAPHICS 

cules graphics card. The most signifi¬ 
cant appeared to be Lotus T2-3 ; but 
the list also included a version of 
UCSD Pascal with Turtle Graphics, 
two Computer Aided Design pro¬ 
grams, and Tektronix 4010 Emulators. 

Software support for the Orchid 
Technology product is considerably 
stronger and is based on the HALO 
graphics package, an amalgam of 
many of the functions available in 
the SIGGRAPH CORE, the European 
Graphics Kernal System (GKS), and 
Digital Research's GSX. Functions 
provided include setting and reading 
the location of various types of cur¬ 
sors, point plotting; setting line style,- 
setting marker and polymarker,- draw¬ 
ing single or poly-lines both relative 
and absolute, boxes, arcs, circles, el¬ 
lipses, area fill; and tiling with user- 
specified patterns. A graphics screen 
dump to printer is present. Anima¬ 
tion capability is provided by MOVE- 
FROM and MOVETO verbs, which 
are the equivalent of BASIC's GET 
and PUT. Commands to read and 
write compressed graphics images to a 
diskette are also provided, but, 
strangely, operate on absolute track 
and sector addresses and are not com¬ 
patible with the PC-DOS file struc¬ 
ture. 

HALO is distributed as a set of 
machine language subroutines that 
can be loaded into high memory and 
called from any language including 
all versions of IBM BASIC. Linkable 
libraries for use with the Macro As¬ 
sembler, IBM's BASIC, Pascal, and 
FORTRAN compilers, IBM's APL in¬ 
terpreter, and the Lattice C compiler 
are also available. A nifty interactive 
program called LEARNHALO was in¬ 
cluded with the board. It contains a 
high-level command processor that al¬ 
lows you to invoke each of the 
HALO functions by name, draw com¬ 
plex figures, and experiment with 
different parameters. 

The version of GSX included 
with Digital Research's new $60 
CP/M-86 package includes graphics 
drivers for the Orchid board only. 
However, Digital is in the process of 

March 1984 


developing the driver for the Her¬ 
cules board on GSX for the PC. 

Subjective Conclusions 

I ran some simple benchmarks from 
BASIC (plotting a thousand straight 
lines, circles, etc.) and found the ap¬ 
parent graphing speed on the two 
boards was essentially the same. 
When writing programs in BASIC, 


the time spent in the BASIC inter¬ 
preter mostly swamps out the time 
spent in the machine language plot¬ 
ting routines, so any differences in 
the efficiency of the code supplied by 
the two vendors are not very appar¬ 
ent. The quality of the display was 
excellent on both boards. 

The range and sophistication of 
the graphics functions available in 
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MULTI FUNCTION & RAM 
EXPANSION 

AST RESEARCH 

SIX PAK PLUS - Clock/Calender. 1 
Serial Port, 1 Parallel Port (Ex¬ 
pandable to 384K + Game Port).$229 

MEGAPLUS II - Clock/Calender, 1 
Serial Port, (Exandable to 512K, 2nd 
Serial Port, 1 Parallel, + 1 Game Port) 

Incl. Superdrive and Superspool.$229 

OPTIONS 

64K Ram - set of 9 64K chips.$55 

Serial Port #2.$40 

Parallel Port .. . v .$40 

Game Port.$40 

Expansion memory board for 

Megaplus II . CALL 

MAYNARD ELECTRONICS 

Sandstar™ Series. CALL 

QUADRAM CORP. 

QUAD LINK - The IBM-APPLE Link 
Incl. System Software and On-Board 
Computer with 64K, Game Port, Dis¬ 
play Generator, Disk Interface. $558 

PRINTERS 
DOT MATRIX 

EPSON FX-80 (80cps).$589 

FX-100 (lOOcps).$729 

OKIDATA 92 (120cps). $525 

93 (120cps). $849 

NEC 8023 (lOOcps). $495 

DAISYWHEEL 

BROTHER HR-1 (16cps). $739 

NEC3500 Spinwriter (33cps)_$1,840 

QUME Sprint II Plus (40cps).-$1,475 


8" THINLINE FLEXIBLE 
SUBSYSTEM 


DISK 


(Shown Below) Fully Assembled & 

Tested With Complete Documentation 
with Cable & Software 

1-8480 - Dual Drive, Double-Sided, 

2.4MB . $1,495 

1-8481 - Single Drive, Double- Sided, 
1.2MB; Incl. Filler Panel-Second 
Drive Can Be Added Later.$995 

SOFTWARE UTILITIES FOR IBM® 
FROM TALL TREE SYSTEMS 

J FORMAT-2, WINDRIVE, JETDRIVE, 
JSPOOL & JSORT.each $35 

DISK CONTROLLER FOR IBM® PC~ 

MAYNARD ELECTRONICS 

FDC 5%”-Floppy Drive Controller_$165 

FDC/P8 8''-Floppy Controller.$195 

DRIVES FOR THE IBM® PC 

5 V4" FULL HEIGHT— Internal Mounting 
Flexible Disk Drives 

TANDON 

TM 101-4 .$275 


SPECIALS^ 

OF THE MONTH 

STAR MICRONICS 

Delta 10 .$525.00 

Gemini 15X .$439.00 

STX80.$165.00 

/PCVCONTRPL 

DISKETTES ^^ DATA 

Guaranteed Error Free 

1242-00 5%" Single-Sided, 

Single/Double Density, Write 
Protect Notch & Hub Ring . . . 

(Box of 10) .$19.95 

1244-00 5%" Double-Sided, 

Single/Double Density, Write 
Protect Notch & Hub Ring . . . 

(Box of 10) .$29.95 


COLOR GRAPHICS & 
GRAPHICS CARDS 


HERCULES 

UNIVERSAL 

RESEARCH 


Graphics Card .. $395 


mncmisi 


PW PRODUCTS 


Oume 

▼ A Subsidiary of ITT 


EPSON 




Multidisplay Card 

Par Port. $425 

PLANTRONICS Colorplus Par Port 
with the DRAFTS¬ 
MAN Software .. . $425 

MONITORS 

AMDEK 
VIDEO 300 

12" Hi-Res Green . $144 

VIDEO 310A 

12" Amber Monitor . $175 

COLOR I 

13" Composite Color . $299 

COLOR II 

Hi-Res RGB Monitor . $475 

PGS 

HX-12 

12" Hi-Res Color (RGB). $499 


1400C 

12" Color Monitor. $325 


MODEMS 


QUADRAM 

CORPORATION 


HAYES 

SMART MODEM 300. $230 

SMART MODEM 1200 . $549 

SMART MODEM 1200B. $499 

SMARTCOM II SOFTWARE .... $80 

CABLE . $19 

DRIVES FOR THE MM® PC 
OR PC JR’ 

5 V 4 " HALF HEIGHT - Internal Mounting 
Flexible Disk Drives (Includes Strap 
Kits to Mount in Full Height 
Footprint) 6 MS Step Rate 

TANDON 

TM 55-2 . $225 

TM 55-4 . $260 

TEAC 

FD 55-F . $260 


R6SCARCH INC. 




brother. 


CONTRpL 
DATA 


9409 $225 

landon 




100 - 


landon 

TM 50-2. 

$200 

QumeTrak 
142 A 

$ 212.50 
TEAC. 

55 -B* rtrtir 

$225 



microxprebs ( 714 ) 632-8512 

305 S. State College Blvd. Suite 135 \ / B 

Anaheim, CA 92806 
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COMPETITIVE PRICES/PROFESSIONAL SERVICES 

All equipment is brand new. We carry the full lines 
of the manufacturers included above. Call for prod¬ 
ucts not listed. Combination and quantity discounts 
available on some products. 
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the HALO software were clearly far 
superior to the Hercules software. For 
example, it is possible to create an ar¬ 
bitrarily shaped region that the Her¬ 
cules PAINT command will not fill 
completely, but I could not get the 
HALO equivalent to fail at all. 

The Hercules Graphics Card was 
certainly well built and easy to in¬ 
stall. It performed reliably and had 
crisp graphics displays. However, the 
jury-rigged nature of the software 
linkage to IBM's BASIC was alarm¬ 
ing. Each time a new revision of PC- 
DOS and BASIC arrives from IBM, 
Hercules board owners will have to 
fret and wait while the company's 
programmers figure out some new 
patches. The recent support of Lotus 
1-2-3 for the Hercules card may make 
it the best selection for business envi¬ 
ronments where spreadsheets and re¬ 
sulting graphic renditions are the 
principal use. 

Overall, I found the Orchid 
Technology product preferable, main¬ 
ly because of its sophisticated soft¬ 
ware support for the Assembly lan¬ 
guage programmer and the various 
high-level languages other than BA¬ 
SIC. The LEARNHALO program and 
the competitive price are nice bo¬ 
nuses. The fact that the graphics re¬ 
fresh buffer is separate from the text 
buffer makes it convenient to inde¬ 
pendently manipulate and swap 
graphics and text display pages. The 
only consideration weighing against 
the Orchid board is that it occupies 
an extra expansion slot. Ironically, 
Orchid Technology, focusing all of its 
marketing efforts on its highly suc¬ 
cessful local network hardware, does 
not even mention the MGA in its ad¬ 
vertisements. This is a shame, be¬ 
cause from every standpoint MGA 
compares favorably with the Her¬ 
cules Graphics Card. 

Orchid Monochrome Graphics 

Adapter $395 

Orchid Technology 

487 Sinclair Frontage Road 

Milpitas , CA 95035 

408-942-8660 


Available from participating retailers 
or direct from the manufacturer; 90- 
day limited warranty. 
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Hercules Graphics Card® $499 
Hercules Computer Technology 
160 Beechnut Drive 
Hercules, CA 94547 
415-540-6000 


Available from retailers or direct from 
the manufacturer; 90-day limited 
warranty. 
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Ray Duncan is a contributing editor to the 
TECH JOURNAL. His company, Laboratory 
Microsystems, does custom programming for 
medical applications. 


Get more Gian Wordlndex for less $! 

SduMde 

Users get high speed document finishing for 
WordStar with STARMATE under PC-DOS, 
CP/M-86, or CP/M 2.2. 



STARMATE edited output 
Table of contents 
MultiLevel Index 
List of Figures 
List of Tables 
Extracted Notes 
Extracted Bibliography 


Writers! Researchers! Engineers! Cut document makeup time 
from hours to minutes! 

► Multi-Level Table of Contents 

► Mulit-Level Index 

► Lists of Tables and Figures 

► Numbers Paragraphs (1.2,1.3, etc) 

► Prepares Footnotes 

► Prepares Bibliography 

► Clear commands, Numerous formatting options 

► Reads documents with nested files 


STARMATE 
(Special Introductory Price) 

Demo All Disk (credits to purch; 


$ 145.10 


All Disk (credits to purchase)..$12.95 


"We Deliver Productivity" 

1499 Palmetto Park Road 
Suite 218 

Boca Raton, FL 33432 
305/368-6228 



TECHNOLOGY, INC. 


WordStar PC-DOS an d CP/M are trademarks of 
MicroBo. IBM and Digital Research respectively. 


Check or COD, Florida residents add 5% sales tax. 
Dealer and Distributor inquiries welcome. 
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Diskette 



Your diskette, times 10,000 


John W. Woram 

S ooner or later, everyone has occa¬ 
sion to need a disk copied. On a 
typical PC, copying both sides of a 
S^-inch disk takes a minute or so. For 
an occasional copy that will do, but 
what if your program catches on, and 
orders start pouring in? 

It's time then to call up disk du¬ 
plication services. Some will not only 
copy your disk, they will also design 
and package your program and advise 
you how to get your product to mar¬ 
ket or distribute it to your corporate 
subdivisions nationwide or do what¬ 
ever it is you want to do with 10 to 
10,000 copies of your diskette. 


Who's Out There? 

Disk duplication services are 
springing up all over, but there are a 
few relatively established concerns, 
one of which should be able to han¬ 
dle your order, whether it's for 20 
copies, or more. 

In PC terms, Allenbach Indus¬ 
tries began its duplication services in 


John Woram is editor of db, a sound 
engineering magazine, and of Modern 
Recording and Music. He owns a PC and is a 
frequent contributor to PC magazine. 



the stone age—about four years 
. According to a company 
spokesman, the company, with the 
largest format library in the world, 
can handle over 300 different 
formats. It offers a format conversion 
service, converting IBM to Apple 
CPM, for example. However, it is not 
able to convert between various oper¬ 
ating systems (Apple DOS to TRS 
DOS, say), and requires a final master 
from the customer for each of these 
systems. 

Allenbach's base-film medium is 
manufactured by the 3M Company, 
but the actual disk assembly is done 
elsewhere by an unidentified third- 
party contractor. Although the com¬ 
pany spokesman did not want to 
name this supplier, he didn't mind 
naming some clients, including soft¬ 
ware publishers McGraw-Hill, CBS, 
Harcourt Brace, and others. 

Allenbach's minimum order is 
100, the second-highest among the 
companies surveyed for this report, 
yet it does encourage minimum-run 
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SOFTWARE 


Alpha Software 

Data Base Manager II . S 

Mailing List. 

Executive Package. 105 

Central Point 

Copy II PC.S 34 

Compuview 

Vedit 8086 CP/M 86 ... $ 160 
Vedit MS-DOS. 130 


179 

72 


r 


d-BASE II CORNER 

Ashton-Tate 


d-Base II .$ 

Call 

Bottom Line 


Strategist. 

259 

FPL. 

410 

Friday. 

189 

Human Soft 


dB Plus.S 

90 

Fox & Geller 


Quick Code .$ 

175 

D Util. 

58 

Software Banc 


d-Base II 


User s Guide; 


w/ d-Base II 


Purchase.S 

15 

w/o d-Base II 


Purchase 

20 

Anderson-Bell 


Abstat.$ 

349 

Tylog Systems 


d-Base Window ... $ 

159 

d-Base Door.$ 

Call 


—J 


Decision Resources 


Chartmaster. 

$ 

289 

Signmaster. 

$ 

Call 

Digital Research 



Concurrent CP/M 86 ... 

$ 

225 

CP/M-86. 


39 

Cobol 86. 


499 

Pascal MT + 86 



CP/M 86 w/SPP. 


375 

SPP 86. 


130 

C Basic 86. 


135 

PL/I 86. 


499 

Dow Jones 



Market Analyzer. 

$ 

245 

Eco-Soft 



Microstat. 

.$ 

Call 


Emerging 

Technologies 

Edix (editor) .$ 139 

Wordix (formatter) .... 139 

Graphic Software 

Super Chartman II.$ 299 

Super Chartman IV .... 199 

Both. 350 

Harvard Associates 

PC Logo.$ 165 

Harvard Software 

Project Mgr.S Call 

Hayes 

Smartcom II .$ 85 

Innovative Software 

T.I.M. IV.$ Call 

Fast Graphs. Call 

Lexisoft 

Spellbinder.$ 239 

Lifetree Software 

Volkswriter Deluxe ....$ 179 
Volkswriter Int'l . 175 

Mark of the Unicorn 

Final Word (WP).$ 199 

Microfocus 

Cobol Level II.$1,250 

Micro Pro 

WordStar .$ Call 

Infostar .S Call 

Pak (WS/MM/SS/Index) $ 

Microsoft 

MuLisp/MuStar. 

MuMath/MuSimp. 

Business Basic 
Compiler MS/DOS . 

MS Pascal Compiler .. 

C Compiler MS/DOS . 

Basic Compiler. 249 

Multiplan. 165 

Microstuf 

Cross Talk.$ 109 

Northwest Analytical 

Stat Pak.$ 365 

Oasis 

The Word Plus.$ 103 

Pune & Style. 90 

Open Systems 

Accounting Pkgs.$ Call 


Pearlsoft 

Personal Pearl Acct'g 
(GL, AR, AP, P, INV) .. S 650 

Software Arts 

TK! Solver.$ 199 

Application ea. 85 

Software Publishing 

PFS: Report.$ 79 

PFS: File. 89 

PFS: Graph. 89 

PFS: Write. 89 

Soft word Systems Inc. 

Multimate (WP).$ Call 

Sorcim 

Supercalc III.$ 249 

Supersoft 

C Compiler - 8086 .... $ 350 

Basic Compiler. 225 

Fortran IV PC/DOS 

or 8086 . 299 

8087 Support. 40 

Diagnostics II . 89 

Scratch Pad . 187 

Systems Plus 

Landlord (prop mgmt) . $ 375 
Runtime Basic 

(req'd for above) .... 45 

Woolf 

Software Systems 

Move It (PC to CP/M 
and PC to PC) .$ 109 

... and many more. 


Call 

155 

179 

389 

249 

329 


BOARDS 


AST Research 

ComboPlus 64K Clock/ 
Calendar, Serial & 

Parallel, l/F, 

Expandable to 256K ... $ 279 
MegaPlus 64K, Clock/ 
Calendar, Serial Port, 
Expandable to 512K 

w/Megapak .$ 269 

Extra ports available for 
Megaplus and I/O Plus II 
includes Game, Parallel 

& Serial.$ 40 

Mega pak 256K upgrade 

for Megaplus.$ Call 

I/O Plus II Clock/Cal¬ 
endar and Serial Port.. $ 115 


PEACHTREE CORNER 

► PeachText 5000 Personal Productivity System. 

Includes: PeachText Word Processor, Random 
House Elecronic Thesaurus, Spelling Proofreader, 
PeachCalc Electronic Spreadsheet and List Manager. 

All of the above for .$ 215 

Call for information on other Peachtree Software. 


Quadram 

Quadboard 64K, Clock/ 
Calendar, Serial & Paral¬ 
lel Ports, Software.$ 

Microfazer Stack Printer 
Buffer (exp. to 512K) 

► Parallel/Parallel 8K .. $ 

► Parallel/Parallel 64K . 

► Serial/Parallel 8K . ... 

► Serial/Serial 8K . 

Quadlink 64K Memory, 

Game port allows 
Apple Software to 

run on IBM/PC.S Call 

Tecmar Products . 
Xedex/Microlog 

Baby Blue.$ 

Tall Tree 

512K JRAM 

Memory Board.$ 699 


279 


132 

188 

170 

170 


. S Call 


425 


MONITORS 


Amdek Video 300A 

Amber. 

RGB Amdek Color II - 
NEC 12" Hi-Res Green 
Sanyo 12" 

Hi-Res Green. 

USI Hi-Res 12” Amber 
NEC JB-1260 Green 
PGS RGB Color.... 
NEC JC-1216 RGB .. 
Taxan 12" Amber . . 
Taxan 12" Green .. 
Taxan 12" Low RGB 
Taxan 12" High RGB 
Taxan RGB Cable 
for PC . 


$ 149 
$ Call 
169 

199 
159 
119 
$ Call 
435 
142 
132 
323 
459 

17 


SONY 

Profeel 12"_ 

Profeel 19" 
Profeel 25" 


$ Call 
$ Call 
$ Call 


MODEMS 


Hayes Smartmodem 

300 . 

Hayes Smartmodem 

1200 . 

Hayes Chronograph .. 
Novation 

212 Auto-Cat . 

US Robotics Auto-Dial 
(full auto 300/1200) .. 
US Robotics Auto-Link 
(auto-answer 


$ 205 


495 

189 


565 


459 


US Robotics Password. 


DISK DRIVES 


Please call for accessories and hardware not listed. 
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Tandon TM-55-2. 

Tandon TM-100-2. 

Davong DSI-501 Hard 
Davong DSI-512 Hard 
Davong DSI-519 Hard 


Davong LAN Multi Link $ Call 


Corona 5 MB Hard 
Corona 10 MB Hard 
CDC 1800 . 

Corvus. 

Tall Grass. 


1,395 
. 1,795 
270 
. $ Call 
.$ Call 


PRINTERS 

k._ j 

C. Itoh Starwriter. 

$1,149 

C. Itoh Prowriter 8510P 

385 

C. Itoh Prowriter 1550P 

689 

NEC 3550 . 

$ Call 

NEC 8023A. 

Okidata 

$ 475 

Microline 82A. 

$ Call 

Microline 83A. 

$ Call 

Microline 92. 

IDS/Data Products 

$ Call 

Prism 80 (w/4 options) $ 1,399 

IDS/Data Products 

Prism 132 (w/4 options 

IDS/Data Products 

) 1,547 

MicroPrism . 

Silver Reed 

399 

Daisy Wheel. 

Star Micronics 

$ Call 

Gemini 10X. 

Star Micronics 

$ 299 

Gemini 15X. 

$ Call 

GE Printers. 

$ Call 

Epson FX-80. 

599 

Transtar T-130-P. 

699 

Transtar T-315P Color . 

Mannesmann Tally 

519 

MT 160L. 

585 

Spirit. 

$ Call 

... and much more. 

/- 


DISKETTES 

v 

v 

3M 5" DS DD Box 

Maxell 5" DS DD 

$ 40 

MD2 Box. 

Verbatim 5" DS DD 

40 

Box. 

Ultramagnetic 5" 

DS, DD, Bonus Box 

35 

(12 diskettes). 

(3 Boxes Minimum) 

35 

/ 

1 

PLOTTERS 


v 

Enter P100 Sweet P .... 
Panasonic Digital 

$ Call 

Plotter . 

Strobe M100 Plotter 

$ Call 

(RS 232). 

499 

MISC. 

> 


-j 


379 

Symtec Light Pen. 

140 


VersaWriter Tablet ... 

235 


Keytronic 


IS 

WP Keyboard .$ 

Call 

Mouse Systems 



PC Mouse. 

229 

255 

PC Mouse w/ Word . 

350 

239 

Seattle Computer 


Call 

8087 Pkg.$ 

299 

Call 

Street 


Call 

Echo Speech Synth. . $ 

179 


ORDER TOLL FREE — OUTSIDE WISCONSIN — 1-800-826-1589 


Please: 

► Wisconsin residents add 5% for sales tax. 

► Add $3.50 for shipping per software and 
light items. For multiple and other items, call. 

► Foreign — edd 15% handling & shipping for 
prepayment. (Int'l money order.) 

► Prices are subject to change without notice. 

► All items subject to availability. 

Store prices are strictly retail. 


We Welcome: 

► Visa, MasterCharge & American Express. (Add 4%.) 

► Checks. (Allow 1-2 weeks for clearing.) 

► COD (Add $2.00 per shipment. Cash or certified check.) 

Working Hours: Mon.-Thurs. 8:30-5:30 • Fri. 8:30-6:30 
Sat. 10:00-2:00 • Central Time 

*For technical assistance, order status and 
in Wisconsin, please call 715-848-1374. 

We will cheerfully oblige. 


ORYX SYSTEMS , INC. 

CRAFTSMEN OF THE NEW TECHNOLOGY 



425 First Street 
P.O. Box 1961 
Wausau, W! 54401 

Int’l Telex: 260181 
ORYX SYS WAU 














































































































































Duplication 


jobs. Company president Phil Kessler, 
who recalls the time when a large or¬ 
der meant 100 copies, feels he owes 
his business success to the small-tim¬ 
er. Consequently, he's set up a special 
department to insure that small or¬ 
ders are expedited without having to 
wait for slack time between big jobs. 

If you don't have any ideas for 
the design of your software package, 
I/O Management Company offers a 
full line of design services. If you 
like, I/O will even get involved in 
the marketing of your program. The 
people at I/O use a distributor net¬ 
work to find out what the prospects 
are for placing and selling your soft¬ 
ware. They report the prospects to 
you, and then you decide on your 
course. Do you want to get the capi¬ 
tal together and go full speed ahead? 

If you do, I/O also offers printing and 
typesetting services, and can put to¬ 
gether display racks, and work out 
merchandising programs for you. 

As for the diskette duplication 


service itself, I/O wouldn't give tech¬ 
nical details over the phone. The 
spokesman did say that the company 
would make two masters from your 
diskette, and send one of them to you 


J f you don't have any 
ideas for the design of 
your software pack¬ 
age I/O Management 
Company offers a fall line 
o/ design servicesas will 
several other such services. 


for verification. Once you gave the 
OK, the other one would be used for 
production. When pressed further, 
the spokesman wouldn't say much, 
except that I/O likes Omni diskettes, 
but will offer all brands on request. 
Copy protection, serialization, and 
rush services are all available, and the 
minimum is 50 copies. 


In contrast to I/O, DisCopyLabs 
is strictly a duplication facility, and 
does not get involved with advertis¬ 
ing or marketing on behalf of clients. 
Art work, custom labeling and other 
such services are all sub-contracted or 
supplied by the customer. Although 
reluctant to get into technical details 
over the phone, a company represen¬ 
tative did say that DisCopyLabs offers 
extensive down-loading services, and 
translation between CPM, MS-DOS, 
and PC-DOS. At DisCopyLabs, the 
minimum order is 20 copies; for 
quantities fewer than 2000, a five-day 
turnaround is typical. 

Even the big guns are getting 
into the game. A few months ago, 
IBM announced its entry into dis¬ 
kette duplication service. The press 
release promised track-by-track, bit- 
by-bit monitoring facilities, installed 
in a clean room to insure data integri¬ 
ty, freedom from process errors, and 
the highest-quality production. 

Is IBM really interested in woo- 



SAVE MORE 

THAN EVER ON 

3M Scotch 

DISKETTES! 


$195 SO 70 

^ ■ -— 5Va" DSDD ” W — 

| Qty. 20 (745) ► Qty. 20 

5 V4" SSQD—96TPI (746) .$2.89 ea. 

5 V4" DSQD—96TPI (747) .$3.95 ea. 

(Specify soft, 10 or 16 sector.) 

8 " SSSD (740) .$2.07 ea. 

8 " SSDD (741) .$2.54 ea. 

8 " DSDD (743) .$3.30 ea. 

(Specify soft or 32 sector.) 

Save even more on quantity orders! 
Minimum Order: 20 diskettes. Add $3.00 shipping 
per 200 diskettes. C.O.D. charge $1.65 additional. 
Visa • Mastercard • Checks 
For fast service, call 
DISK WORLD! 

Nationwide: 1-800-621-6827 
In Illinois: 312-944-2788 

Suite 4806 • 30 East Huron Street • Chicago, Illinois 60611 


Authorized Distributor 
information Processing Products 
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Dirty Power Ultra Quiet 

In 

Computer 
Protection 

KLEEN 
LINE® 
CONDITIONER 

Prevents: • Lightning Spike Damage 

• Computer Damage • Disruptive Line Noise 

• Brownout Interruptions • Program Errors 

Regulator • Filter • Suppressor 

KLR-250A 250 Watt Load $291.95 

KLR-250A-1S0 250 Watt Load; Patented 

Filter Isolated Sockets $346.95 

KLR-500A 500 Watt Load $390.95 

KLR-500A-1S0 500 Watt Load; Patented 

Filter Isolated Sockets $445.95 

Shipping: $12.75 Land; $45.50 Air 

Ask Your Local Dealer 

IS?® Electronic Specialists, Inc. 

171 South Main Street, Box 389, Natick, Massachusetts 01760 

Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA. American Express 
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WE’VE COT 

THECLOCK 


Enhance the performance of your IBM® PC or XT with RAM + 3, a new 
multifunction board from Seattle Computer. It combines the most needed 
functions for your PC on a single card. This leaves the PC’s other expansion slots 
open for your future needs. Here’s what you get: 

Lithium Powered Clock The RAM + 3 
clock/calendar eliminates the need to manually 
input the date and time each time you power up. 
And the inexpensive lithium battery ensures that 
the clock keeps accurate time even when the power 
is off. 

RS-232 Serial Port It’s an easy way to connect letter quality 
printers, modems and other peripherals to your IBM. It’s 
compatible with IBM’s Asynchronous Communications Adapter 
and can be selected as either COM1 or COM2. No translation 
software is required. 

Parallel Printer Port Designed to operate most 
parallel printers, it is functionally identical to and 
completely compatible with the IBM Printer 
Adapter. 

Memory Options To increase the memory 
capacity of your IBM, there are five RAM + 3 
memory options: Ok, 64k, 128k, 192k, and 256k. 
The memory expansion boards are socketed and 
expandable in 64k increments to 256k. For users 
who do not need to increase the memory of their 
PC but want the clock and added port capabilities, 
a no memory, unsocketed RAM+ 3 is also 
available. 

FLASH DISK™ and FLASH PRINT™ To 

dramatically improve your PC’s throughput, 
FLASH DISK lets you designate as much as 576k 
of RAM as a disk drive. And with FLASH PRINT, 
you can compute and print simultaneously. 

FLASH PRINT is a user definable buffer that lets 
you select, in lk increments, as much as 63k of 
memory as a buffer. Your printer can run at its 
maximum speed while you continue to compute. 
RAM+3 is Available and Affordable Seattle Computer RAM 4-3 boards are 
available through a nationwide network of retail outlets including ComputerLand 
stores. For the location of the outlet nearest you call toll free: 

1-800-426-8936. 

RAM+3 prices start at $210.00* 

*(Unsocketed, no memory version; 

$395 for the expandable 64k version) 

®IBM is a registered trademark of International Business Machines Corporation 





Seattle Computer Products, Inc., 

1114 Industry Drive, Seattle, WA 98188 
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Duplication 


ing the kid down the block who 
needs ten copies of his own program, 
or is this to be an elite service for For¬ 
tune 500 companies who need to du¬ 
plicate data diskettes reliably, without 
having them fall into enemy hands? 

IBM claims that it is going to tar¬ 
get a wide market: anyone who has 
the money, but the kid down the 
block is effectively ruled out for the 
moment anyway, because IBM re¬ 
quires a minimum order of 500 
copies per master. For anything else, 
you'll have to go elsewhere. 

Speaking of big jobs, PC Disk 
Magazine's first issue shipped about 
20,000 copies, according to editor 
Morris Effron. The diskettes were du¬ 
plicated by Wabash DataTech in 
Rolling Meadows, Illinois, whom Eff- 
rom says can turn out about 500 dis¬ 
kettes per hour. The magazine that 
accompanies the diskette is produced 
in New York, printed in Illinois, and 
shipped to Wabash for packaging and 
subsequent distribution. 


How Much Will It Cost? 

If you need to know how much a cer¬ 
tain piece of hardware is going to 
cost, it's usually not difficult to do 
comparison shopping by phone. Not 
so with diskette duplication services. 
Not one of the services contacted 

N ot one 0 / the disk¬ 
ette duplication 
services contacted 
would give a straight price 

for a minimum order. Fair 

enough. There are so many 
variables involved that its 
almost impossible to offer a 
quote over the phone. _ 

would give a straight price for a mini¬ 
mum order. "It depends on the cus¬ 
tomer's requirements," was the al- 
most-stock answer. Fair enough. 

There are so many variables involved 
that it's almost impossible to offer a 


quote over the phone. Still, what 
would a minimum "no-frills" order 
cost? Over the phone, only IBM 
would say. Based on a 500-copy order, 
the duplication service charge is fifty 
cents a disk, plus diskettes, printing, 
and other materials. 

At DisCopyLabs, duplicating a 
single-sided S^-inch disk costs $2.75 
per copy for 20 copies, and $2.15 each 
for 2500 or more copies. For double¬ 
sided disks, the corresponding prices 
are $4.25 and $3.25. There is a set-up 
fee of $10.00 per master. 

But how do you want those disks 
delivered? In plastic baggies, or in ele¬ 
gant shrink-wrapped containers, with 
3-D, four-color artwork? Costs can 
vary wildly, hence the reluctance of 
duplicating services to quote over the 
phone. All of them would rather see 
your design ideas first, and then work 
up a price estimate. 

Will we be seeing cheaper, faster 
duplication in the near future? Com¬ 
paring diskette duplication facilities 


PRICE, SERVICE, INTEGRITY... 



STAR GEMINI 


Gemini-10X, 120 CPS, 80 Col., fric¬ 
tion & tractor feed, (parallel) .SCall 
Gemini-15, above w/15" platen.Call 
Delta-10, New! Like 10-X but with 
a faster speed of 160 CPS .SCall 


FX-80, 160 CPS. 80 Col., friction & 

tractor feed, parallel.Call 

FX-100, 160 CPS. 132 Col., friction 

& tractor feed, parallel.Call 

RX-80, MX-8C^rrMX-100...Call 

3550 Spinwriter, 30 CPS, 203 Col., 
letter quality, (Parallel). . . S1.850 

Tractor for NEC 3550 .S245 

8023A, 10 0 CPS, 80 co l., par.. S385 

KMkMli 

8510AP Prowriter. 120 CPS,80 col., 

graphics,(Parallel).SCall 

1550 Prowriter-ll. 120 CPS, 136 col., 
2K buffer, graphics,(parallel) .SCall 


120 CPS, 9x9 matrix, tractor/fric¬ 
tion feed.compact, (parallel) .S389 


TOSHIBA PI350 


Super dot-matrix printer w/24-pin 
hi-resolution head. 192 CPS draft, 
100 CPS letter-quality (parallel)Scall 


ML-82A, 120 CPS. 80 col, pin & 
friction feed, serial & parallel .$379 
ML-83A, 120 CPS, 136 col., tractor 
& friction feed, parallel/serial .S629 
ML-84P, 200 CPS, 136 col., friction 
& tractor feed, (parallel) . . . .$989 
ML-92P, 160 CPS, 80 col., friction 
& tractor feed, (parallel) . . . .$499 
ML-93P, 160 CPS, 136 col., tractor 
& friction feed, (parallel). . . .S849[ 


IDS Prism 80C, 200 CPS, 80 col., 
color, graphics, friction/tractor feed, 
sheet feeder, (parallel) . . . SI,259 
IDS Prism 132C, above but 132 col. 
Parallel.SI,495 



YOU OWE IT TO YOURSELF TO CALL US! (ORDERS ONLY) (800)392-7081^ 

Monday F..da V 8 30am 4 30pm Pacific Time) Calif., Alaska, Hawaii & all info Call (213)725-3080 


BROTHER HR-25 


New! 23 CPS daisywheel printer w/ 
2 color printing, 3K buffer, propor- 
tional spacing, etc. Parallel. $769 


SILVER REED 


_EXP-550 

16 CPS daisywheel printer, bi-direc¬ 
tional printing, proportional and in- 
cremental spacing. Parallel . $649 


C. ITOH F-10 


40 CPS daisywheel (parallel) $1,089 
55 CPS daisywheel (parallel >Si ,349 


DYNAX DX-15 


13 CPS daisywheel printer, 2-color 
printing, 3K buffer, (parallel) .SCall 


18 CPS daisywheel, 13” platen, 2K 
buffer, 3-pitch, (parallel). . . $539 


FUJITSU SP-830 


A super daisywheel printer w/ultra 
fast 80 CPS printing speed, plus 
many outstanding features $2,095 


DAISYWRITER 2000 


The intelligent letter-quality printer 
w/48K built-in buffer memory, 17 
CPS, bi-directional, auto margin jus¬ 
tification, universal interfaces $ 1 ,059 

EE5iI3!9 TTX-1040 

TTX-1014, 12 CPS daisywheel with 
built-in tractor adjustable 2’/4-14'/j". 
Parallel & serial interfaces . . S519 

m 

, TTX-3000 

'Smart Terminal 

Built-in text edit & 
graphic capability. 
Design for upgrad 



„ ,j stand-alone 
-..computer, word 
processing & 
mmwmmb telecom sys¬ 
tem. 80x25 line swivel screen.10 func¬ 
tion keys & numeric keypad. . $549 
Complete w/1014 printer. . . $999 


BROTHER HR-1 A 


This is the famous daisywheel 
printer that sets the industry 
standard for reliability & dura¬ 
bility. 16 CPS, bi-directional & 
proportional spacing. 10,12,15 
pitch. Uses standard typewriter 
ribbon. 16 X>" paper. Parallel 
interface. We have purchased a 
huge quantity of . 
printer and offering tn C^QQ 


this . .. a „ u UMEI 

you at an unbelievable price 


Multi-Function 
Cards for 
IBM PC and XT 

New Low Prices! 

(Each card now comes w/ 

SuperDrive & SuperSpool) 

Amount of memory installed on board 
with serial, parallel & clock/calendar—- 



- none 64K 128K 192K 256K 
■ $225 S265 $315 S365 S415 


SixPakPlus Cards 


Six-function card with 64K-384K RAM memory. Parallel port. Serial port. 
Optional Game port, Clock-Calendar, SuperDrive & SuperSpool Software. 

Memory installed on card- none 64K 128K 192K 256K 320K 384K 

with paralle, serial ports & clock S227 $267 $317 S367 $417 $467 S517 
above plus game port — —-.S262 S302 $352 S402 S452 $502 $552 


MegaPlus II Cards 


Amount of memory installed on board - 
w/serial port No. 1 & clock - 


- None 64K 128K 192K 256K 
$226 $266 $316 $366 $416 


w/either parallel or serial port No. 2-$274 $314 $364 $414 S464 

w/both parallel & serial port No. 2-$309 $349 S399 $449 $499 

MegaPak - expands a fully populated MegaPlus card(256K) to 512K $299 


I/O Plus II Cards 


Standard card w/one serial port (SI) and clock/calendar.$129 

Additional Parallel (P), Game (G), or Serial 2 (S2) port • ■ ... add $35 ea. 


LMWJWMI 


QUADBOARD - Multi-Function board for 
IBM-PC. Full parity checkings memory selec¬ 
tive addressing. w/QSpool & QDrive software. 

Amount of memory installed on card . none 64K 128K I92K 256K 

with parallel, serial ports, clock/calendar— S235 $275 S325 S375 S425 


Add Multi-Tasking to your IBM-PC and XT now! 

.. — -3 

AddRam Elite or AddRam Plus 
Ultimate Multi-Function Boards 
*TASCMASTER software converts PC-DOS to concurrent PC-DOS to run 
up to 9 programs simutaneouily. ★64-512K on a single board. ★ Real time 
clock/calendar w/NiCad battery that recharges itself. ★ RamSpool is hard 
disk supported under DOS 2.0 .★RamDisk creates up to 2 electronic disks. 
AddRam Elite (parallel & serial ports) AddRam Plus (Two serial ports) 

Memory installed- 64K 128K 192K 256K 320K 384K 448K 512K 

‘ $459 $519 $579 $639 S699 $759 S819 



★ ♦★★RGB COLOR ★★★★ 


BMC BM-AU9191MU, 13" RGB 
color, 640-dot, 16 color ... $449 
Princeton HX-12, 12" RGB color, 
690-dot hi resolution. Sale $479 
Amdek RGB Color II Plus, 640-dot, 

16 colors .$459 

Quadchrome, 12" RGB Color, 690- 

dot.S569 

Zenith ZVM 134 RGB Color .$399 


★★★GREEN SCREEN ★★ ★ 


Dynax GM-120, 12" green, 600 line. 

20 MHz. List $200.$129 

USI PI-2, 12” green, 1,000 line, 20 

MHz. $155 

Taxan KG-12N, 12” green 800-dot, 
List $199.00. . . . . . . $149 


★ ★★AMBER SCREEN ★★★ 


Amdek 310A, 12" amber, 720-dot, 
runs on IBM monochrome card 
& multi-display cards only .$179 
Dynax AM121, 12" umber, 600-dot 

20 MHz. List $250.$149 

Taxan KA12N, 12" amber, 800-dot, 

List $205.00. si 50 

USI PI-3, 12” amber, 1,000-dot, 
20 Mhz.$169 




IBM PC & XT COMPUTERS 

Call for price & availability 


Tandon TM-100-1 SSDD 160K .S159 
Tandon TM-100-2, DSDD 320K S225 
Tandon Half-Height,DSDD 320kS219 
TEAC 55B Half ht. DSDD 320KS279 
Control Datafull ht.DSDD 320KS259 
QUME half height DSDD 320K $249 
Panasonic half ht. DSDD 320K SI 99 


1 SOFTWARE FOR IBM PC 

WordStar. 

.S495 S269 

MailMerge. 

.$250 SI49 

SpellStar. 

S250 $149 

Wordstar Professional. 

.S489 

Infostar. 

.S299 

1-2-3 (Req. DS drive). 

.$495 CALL 

dBASE II. 

.$700 $395 

Financial Planner . . . 

.... S489 

Friday. 

. . . S199 

Bottom Line Strategist 

. . . . S295 

Home Accountant Plus.$150 S99 

TKISolver. 

.S299 $219 

Multiplan. 

.$275 S175 

PFS: File. 

. . . . $95 

PFS: Report. 

. . . . $85 

Versaform. 

.$389 S249 

PeachPak (GL/AR/AP). $395'S239 

Peach Text 5000 . . . 

.S237 

The Tax Manager . . . 

.$250 SI 79 

VisiCalc/256K. . . . 

.$250 S169 

Real Estate Analyzer . 

.$250 SI89 

SuperCalc 1. 

.$295 $125 

SuperCalc II. 

.$295 SI 79 

Spell Guard. 

.$195 S119 

Super Writer. 

.S295 SI 85 



Columbia & Compaq 

Call for p rice & d etails 

0HayeJ 

Smart Modern^ 

300-$209 

1200-$485 

12008— S429 



EASTERN ENTERPRISES, INC. 

Mass Merchandising Since 1969 

2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


To order, please send money order or cashier's check. Personal or company checks require 2-3 weeks to clear. 
t*.coid] Prices reflect 3% cash discount. Visa/Mastercard accepted. Shipping, insurance & handling charges are 3% of 
total order value by UPS Surface, 5% by UPS Air or Parcel Post. COD's requires 20% deposit. Calif, residents 
add sales tax. No sales tax on out-of-state-orders. Prices & availability subject to change without notice. 
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“My computer keeps tmck of135,000cubic 
feet of wholesale auto parts.” 

The more work 
you do, the more you 
need to store. And 
the harder it is to 
work with stacks of 


Any hard disk can 
fail—and lose your 
information. So 
every Sysgen-II-G 
hard disk includes 
!4" cartridge tape 
back-up—up to 20 
Megabytes per 
cartridge. (We make 
back-up systems for 
other hard disks, 
too.) So you can 
protect your files in 
minutes. Instead of 
spending hours 
re-entering them. 


“And 

this lets me sleep 
at night” 


Sysgen-II-G™ hard 
disk systems store 
everything—up to 
20 Megabytes— 
conveniently. You 
can look at any 
program or file in 
seconds. But... 


“My Sysgen hard disk stores 
the whole lot and 
runs a whole bt faster.” 


Sysgen. 
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Sysgen products for the IBM® PC, PC XT™, and other 
personal computers: Economical, 10- and 20-Megabyte 
hard disk systems with tape back-up. Or 10-Megabyte 


Because a hard disk without tape 
just doesn’t make sense. 




tape back-up for the IBM PC XT. 

Go to your local computer dealer. Ask for a 
demonstration of Sysgen back-up systems. And find out 
how to make sense of your storage. 

47853 Warm Springs Blvd., Fremont, CA 94539 
(415) 490-6770 Telex 4990843 

SYSGEN 

INCOR PORATED 


«*** 


IBM PC-XT and IBM PC are trademarks of International Business Machines Corporation. SYSGEN-II-G and IMAGE are trademarks of Sysgen. Incorporated. 






If You’re an Advanced IBM™ PC User, 
You’re Ready for 
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j COBOL AND THE SERIAL PORI 
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WORD PROCESSOR FILE CONVERSION 

Ck&ttrtg/twn one u v >rd ftrrxn. \ssor 
to cit/ot/KT A progtrim that does it f 


EXE AND COM FILES 
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I f you are serious about microcomputers and want to 
untap the host of possibilities offered by your IBM PC, 
PC TECH JOURNAL is the magazine for you. 

Brought to you from the publishers of PC, PC TECH 



TOURNA 


P.O. Box 2966 
Boulder, Colorado 80322 


YES, 


please send my PC TECH JOURNAL for: 


□ One year (12 issues) only $24.97 and SAVE 17% 

□ Two years only $43.97 and SAVE 27% 

□ Three years only $57.97 and SAVE 36% 

Savings based on full one-year subscription price of $29.97. 


1 


Mr./Mrs./Ms 

Company_ 

Address_ 


please print 


4S077 


City-State_Zip_ . 

CHECK ONE: Q Payment enclosed Q Bill me later 

Charge my: 

□ American Express QJ Visa □ MasterCard 
Account No_Exp. Date_ 

Add SI 2 a year in Canada and all other foreign countries. Please allow 60 to 90 days ■ 
for delivery of first issue. 

special offers from qualified users of our mailing I 

_J 




Would you like to receive 
list? [J Yes. □ No. 


JOURNAL is the definitive authority on how to maximize 

the potential of your IBM personal computer, as well as 

develop new applications and face creative new challenges. 

WHY A TECHNICAL JOURNAL? 

Because: 

• PC TECH JOURNAL gives you more than simple prob¬ 
lem solving exercises with your PC 

• PC TECH JOURNAL tells you how your PC works and 
how you can get it to do more! 

• PC TECH JOURNAL shows you how to tailor your IBM 
PC to your own needs 

• PC TECH JOURNAL gives you information you cannot 
find anywhere else! 

EACH ISSUE IS FULL OF USEFUL ARTICLES 

ON TOPICS 

Such as: 

• How to fully exploit BIOS 

• Examinations of component hardware available for the 
IBM PC 

• Programming methodologies which exploit the IBM 
PC’s present and potential operating system environments 

• Evaluation of the IBM PC’s communication protocols 
and standards: computer to computer connections, ter¬ 
minal emulation, and distributed data processing 

• PLUS networking, mass storage and new user develop¬ 
ment tools 

In short, if you have a genuine appetite for state-of-the-art 
information about your IBM PC, you will want to sub¬ 
scribe to PC TECH JOURNAL today! Just fill in the handy 
order form! 

































Edix”+Wordix has word processing 
features that our competitors are 
still dreaming about... 


$390 buys the whole dream. 


Edix Editing Features 

Up to 4 screen windows 
Up to 12 file buffers 
Top-to-bottom and 
side-to-side scrolling. 
Regular expression 

searching and translating 
Intra- and inter-buffer 
moving and copying 
Keystroke macros 
Online tutorial 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 
Auto hyphenation 
Multi-line headers and 
footers 

Multi-column layout 
Powerful macros 
Data file access 

Requirements: MS-DOS (RC-DOS), 128K, 
and an IBM PC, Compaq, Columbia, TI, 
DEC Rainbow 100 or ZenitlvZlOO. 



TECHNOLOGY 

2031 Broadway Boulder, Colorado 80302 303 447-9495 

Call for details: 800-782-4896 

TM Trademark of Emerging Technology Consultants, Inc. 


Engineering 

Software 

for your PC 

• Power plant and chemical process 
flowsheet analysis 

• Pressure drops in pipes and fittings 

• Thermodynamics of steam, air, fuels, 
combustion products 

• Component simulation 

• Solvers and optimizers 

Call or write for our free catalog 

PSI/Systems 

Research Park, P.O. Box 3100 
Andover, MA 01810 
(617) 475-9030 
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GAME BOOKS 

FROM CREATIVE COMPUTING 

pyfSfSl BASIC COMPUTER GAMES, Microcomputer Edition, edited by 

1 1 David H. Ahl. Here’s a great collection of 101 fascinating games, all 

1 \ wr ‘Ren in easy-to-use Microsoft BASIC. Play Craps, Combat, Super 

UgQQIHg Star Trek, Lunar LEM Rocket, Gomoko, Checkers, Boxing, Bowling- 
Ill an< 1 93 others! With an introduction, notes on Microsoft BASIC, and 
conversion instructions for other BASICs. 8'A" x 11", softcover illus- 
| trated, with an index, 183 pp. $7.95 ($1.50). #6C 

H | MORE BASIC COMPUTER GAMES, edited by David H. Aliland 
Steve North - ln this sequel to Basic Computer Games you’ll find 84 
gSSpjSl challenging new games, complete with sample runs, program list- 
V \\ ings and illustrations. All run in Microsoft BASIC. Race your Ferrari, 
WnUKKBm become a millionaire, joust with a knight, crack a safe, and more! 
\-52Conversion table to other BASICs included. 8V" x 11", softcover, 
\ -SSvSL. 1 illustrated, 200 pp. $7.95 ($1.50) #6C2 

1 TRS-80 Microcomputer Edition, $7.95 ($1.50). #6C4 

TRS-80 is a registered trademark of the Radio Shack Division of Tandy Corp. 

CREATIVE COMPUTING PRESS & N p^S.Nj 9 o795o anoverAve - 

Send me the books listed below: 


ITEM 

NO. 

QTY. 

TITLE 

PRICE 

EACH 

P&H* 

( ) 

TOTAL 




















CA, NJ and NY residents add applicable sales tax 


Outside USA add $3 to regular postage and handling per order. TOTAL AMOUNT 

rumr r»M r • pavm fntf npi pkf n « 


□ CHARGE MY: □ American Express □ MasterCard □ Visa 
(Charge and phone orders: $10 minimum^ 

1 Pard Nn ExD. Date 


| Mr./Mrs./M 
1 Address 


(please print full name) 

___ADt. 

1 

1 City_State-Zip 


For (aster service CALL TOLL FREE: 800-631 -8112. (In NJ call 201-540-0445) 
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Run More Than One Program With 

♦ MULTI-JOB' 

FOR THE IBM 

PERSONAL COMPUTER AND XT 


• No special hardware is required (except memory). 

• Multiple programs can run concurrently using PC DOS. 

• Programs can be run simultaneously or one at a time. 

• Up to 9 separate jobs. 

• Free 30-day trial period. 

• Have a true multi-user system with the MULTI-TERMINAL- 
MONITOR (MTM) option. 

★ More cost-effective than buying a second machine. 


MULTI-JOB.$159.00 

MULTI-TERMINAL-MONITOR.$159.00 

MULTI-JOB / MTM PACKAGE.$295.00 

ELECTRONIC DISK.$59.00 

SPOOL PROGRAM.$24.00 

SET MEMORY UTILITY.$24.00 



B&L Computer Consultants 

7337 Northview, Suite B 
Boise, Idaho 83704 
(208) 377-8088 




Dealer inquiries are welcomed. Call or write for a free catalog. 
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Previewing a New Dimension 
in 

Personal Computer Display Cards 


REALCOLOR 

by 

Micro Developed Systems Inc. 


512 colors 
16 colors on screen 
2 color maps for animation 
320 x 200 graphics format 
IBM PC/XT compatibility 
Telidon - NAPLPS 8 grey levels 
Low Cost 

$559. includes card, manual and software 
$699. in Canada 


MICRO DEVELOPED SYSTEMS INC. 
P.O. BOX 38 

BURLINGTON. ONTARIO. CANADA 
L7R 3X8 
(416) 844-1781 
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IBM is a registered trademark of International Business Machines Inc. 


Duplication 


SUPPLIERS OF DISKETTE COPYING SERVICES 



ALLENBACH 

COMPUTER 

MEDIA 

DISCOPY 

LABS 

IBM 

I/O MAN¬ 
AGEMENT 

WABASH 
DATA TECH 

LOGIC 

GENERAL 

HOFFMAN 

Minimum order 

100 

50 

20 

500 

50 

500 

100 

10 

House disks by 

OEM 

OEM 

Memorex 

Verbatim 

3M (non- 
labelled 

n/a 

Omni 

Wabash 

Verbatim 

Nashua 

Other disks OK 

some: 10% 
price incr. 

yes 

yes 

yes 

yes 

no 

no 

yes, if client 
supplies 

Set-up charge 

S10. 

$5. 

$10. 

50+ 

materials 

$20. 

$15. 

$50. 

$10. 

Unit cost on 

100 minimum 

SS $2.45 

DS S3.05 

$2.50 

$3.25 

$2.60 

$3.90 


$2.15 

$2.99 

n/a 

$3.10 

$4.87 

$1.70 

$2.71 

500 minimum 

n/a 

n/a 


n/a 

SS $2.05 

n/a 

DS $3.10 


$1.59 

$2.52 

Copy prot. 
available 

yes 

yes 

yes 

yes 

yes 

yes 

no 

yes 

Serialization 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Turn-around 
time (days) 

2-10 

3-4 

5 

7-10 

2-6 wks 

1-5 

2 

1-6 

Rush svc. 

yes 

yes 

yes 

no 

yes 

yes 

yes 

yes 

Copy all 
popular 
formats 

yes 

yes 

yes 

n/a 

yes 

yes 

yes 

yes 

Downloading 
to /from 

CPM only 

most 

exc. Apple, 
Commodore 

most 

n/a 

no 

no 

no 

n/a 

In-house art 

avail. 

no 

yes 

yes 

no 

yes 

yes 

yes 

Marketing 

yes 

yes 

no 

no 

yes 

yes 

no 

yes 

Major clients 

CBS 

Harcourt Brace 
McGraw-Hill 

n/a 

n/a 

Ziff-Davis 

Nat'l Dairy 

Ziff-Davis 

n/a 

Council 

PMI Software 
Peach Tree 

n/a 

n/a 

n/a 

Packaging 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Printing 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Warehousing 

yes 

yes 

yes 

no 

yes 

yes 

yes 

yes 


to analog LP record pressing plants, 
Effron notes that for computer dis¬ 
kettes, large-scale automation proce¬ 
dures may come along slowly. The 
diskette is not nearly as durable as the 
LP record. You can still coax a little 
music out of an LP's grooves, in spite 
of a little dust, a scratch or two, and a 
fistful of fingerprints. With a floppy 
disk, don't even think about it! l |IM ^l 

Allenbach Industries, Inc 

2101 Las Palmas 
Carlsbad, CA 92008 
800-854-1515 or 619-438-2258 
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Computer Media Products 

5482 Complex Street 
San Diego, CA 92123 


619-565-7802 
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DisCopyLabs 

1600 Wyatt Drive, Suite 10 
Santa Clara, CA 95054 
408-988-0438 
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IBM 

Systems Supplies Division 
P.O. Box 10 
Princeton, N] 08540 
201-329-7482 
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I/O Management 

298-A Ocean Street 
Hyannis, MA 02601 
800-343-1292 or 617-778-6522 
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Logic General Corporation 

32999 Aurora Rd. 

Cleveland, OH 44139 
800-321-8908 or 216-349-2800 
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Wabash Data Tech 

1701 Golf Rd., Suite 400 
Rolling Meadows, IL 60008 
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Hoffman Computer Products 

1720 Flower Avenue 
Duarte, CA 91010 
213-303-1571 
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SOFTWARE FUSION 


/I \ 


CORE 

EXECUTIVE" 


INTEGRATE VIRTUALLY 
ANY SOFTWARE 

The APX CORE EXECUTIVE enables you to: 

★ Run several programs simultaneously. 

★ Control each program through 
interactive windows. 

★ Change any window’s size and position, 
and scroll within any window. 

★ “Cut & paste” from one window to 
another automatically. 

★ Save typed sequences for replay with 
a single keystroke. 

All this, and more.... $195.00 

The APX CORE EXECUTIVE 

(available for the IBM PC with DOS). 


Application 

Executive 

Corporation 



600 Broadway 
Suite 4C 

New York, NY 10012 
(212) 226-6347 


/\PX 


Dealer inquiries invited. 
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Good things come in 2s. 

The DMP-40-2 is a good example. 


TWO PENS, poised and able, help you create 
vivid multicolor business graphics quickly and 
simply, or let you plot and draw different line 
widths for critical drafting applications. 

TWO FORMAT SIZES give you the freedom 
to generate vibrant graphics for reports and pre¬ 
sentations. The standard 8 Vi x 11" format is 
ideal for use in the report body, while the larger 
size is suitable for foldouts and photo reduc¬ 
tions. Both the standard and larger 11 x 17" for¬ 
mats are available in bond, vellum and acetate 
film (for colorful overlays or overhead trans¬ 
parencies). The two formats are interchangeable 
with drafting sizes A and B. No extra-cost ac¬ 
cessories are needed when plotting on different 
surfaces. 

TWO INTELLIGENCE LEVELS provide 
the flexibility to plot in either a ‘smart’or incre¬ 
mental mode. With internal firmware that oc¬ 
cupies 16-thousand bytes, the DMP-40-2 
borders on brilliance. It’s capable of automat¬ 
ically generating such complex figures as circles, 
arcs, ellipses and general curves with a single 
simple command. 


More software is tailored to the Houston In¬ 
strument DMP-40 Series than for any other 
plotter. Well over a hundred programs are avail¬ 
able, offered by scores of capable vendors. Each 
program has been configured in concert with 
Houston Instrument, so there are no rude sur¬ 
prises when you hit ‘return.’ Versatile programs 
for business graphics, investment analysis and 
computer-aided drafting are all available, with 
more added virtually on a daily basis. 

Choose 2 for the show, and treat yourself to 
superior multi-color graphics at a very ‘budget 
friendly*’ price. 

For the name, address and phone number of 
your nearest representative, write Houston 
Instrument, P.O. Box 15720, Austin, TX 78761. 
Phone 512-835-0900, or 800-531-5205 if 
outside Texas. In Europe contact Bausch & 

Lomb Belgium NV., Rochesterlaan 6, 8240 

Gistel, Belgium. Tel 059-27-74-45, 

tlx 846-81399. CIRCLE NO. 197 ON reader service card 

houston instrument 

* Suggested US Retail $995. 

Meets FCC class B requirements. UL Listed. 4P011A 



The lensen JTK-16 

ELECTRONIC 

TOOLKIT 

PC SURGERY SIMPLIFIED 


Will Fastie 

The owners of IBM PCs fall into two 
categories: those who will never open 
the case, connect any wires, or other¬ 
wise attempt to maintain the equip¬ 
ment, and those who will. 

When we opened the editorial of¬ 
fice for PC Tech Journal, we knew 
full well that we would be inside our 
PCs all the time, for many reasons. It 
was likely that we would assemble 
our units when they came or at the 
very least insert an option not pur¬ 
chased with the machine. To test 
communications products or net¬ 
works, the systems would have to be 
reconfigured. It was even probable 
that we would insert or remove inte¬ 
grated circuits from time to time. 

And, of course, we would want to 
perform our own diagnosis of system 
failures both as a way of understand¬ 
ing more about the computer and to 
see how effective the IBM documen¬ 
tation and service procedures were 
during the maintenance process. 

When I realized that the office 
would require tools, my first thought 
was to run to the local hardware store 
and pick up a few things. But the list 
of tools was more than a screwdriver 
and a pair of pliers,- the hardware 
store was not up to it. Then I remem¬ 


bered my old Jensen Tools catalog. 

It was lurking under a stack of 
dusty papers in my workshop, and it 
was a year or so out of date. But sure 
enough, it listed a number of kits 
that looked promising. I called Jensen 
to obtain the most current catalog, 
which arrived promptly in the mail. 
The new book listed a newer version 


W hen we opened 
the editorial of¬ 
fice for PC Tech 
Journal, we knew full well 
that we would be inside our 
PCs all ofthe time, for 
many reasons. 


of an inexpensive kit that seemed to 
include all the tools from my list and 
then some. It was the JTK-16™ Com¬ 
pact "Detective" Tool Kit, shown in 
photo 1. 

My objective was to purchase a 
set of professional quality tools that 
would be suitable for any situation 
we might encounter. For example, 
the IBM diagnostics manual lists a 
volt-ohm-meter (VOM) as a basic re¬ 
quirement for trouble-shooting. I 
thought a soldering iron might come 


in handy some day, especially if we 
were trying some weird hardware 
that had to be setup with jumpers or 
otherwise modified. Screwdriver and 
wrenches would complete the set. 
The list of tools, shown in figure I, 
fit the bill exactly. 

Another objective was to have all 
the tools in one place, all the time. 
When something was needed, I 
would only have to point to the kit 
and emphasize that the borrower re¬ 
turn the entire kit to that same spot. 
Jensen offers a variety of cases for the 
JTK-16, including different combina¬ 
tions of handles, straps, and pockets. 

The requirement for a VOM 
forced us to choose between two me¬ 
ter options offered by Jensen. We 
chose the Triplett 310 over the Fluke 
802IB. Although the electromechani¬ 
cal Triplett is about half the price of 
the digital Fluke, our choice was driv¬ 
en by the presence of meter drawings 
in the IBM Advanced Diagnostics 

Figure 1: 

Tools included with the 
JTK-16 (model AP-16L) 

Alignment tool set (two tools) 

Burnisher (for relay contact) 

File, flat needle type 
Knife, precision 
Nutdriver blade, v a" stubby 
Nutdriver blade, y i6" stubby 
Nutdriver blade, stubby 
Plastic handle, multi-purpose, 4 1/ 8" 

Plastic handle, multi-purpose, 3>W 
Pliers, chain nose, 4^4" 

Pliers, long-nose side cutting, 6" 

Pliers, diagonal cutters, W 
Pliers, utility, 6", opens to 1" 

Rule, 6", stainless 
Saw blade for knife, keyhole type 
Screwdriver blades: 
y i6" regular, Va” regular, V\e>" regular, 

#1 Phillips, #2 Phillips, 

Screwdriver set, jeweler's type, 
blades .025" to .1" 

Screwdriver, miniature, #0 Phillips 

Soldering iron 

Solder, 60/40, small coil 

Solder aid, miniature fork and hook 

Wire stripper, with adjustable stop 

Wrench, adjustable, 4", opens to v i" 

Wrench set, Allen hex, 10-piece 
Wrench set, Bristol-spline, 10-piece 
Zipper case (vinyl) 

Note: IBM PC requires y i6" and W nutdrivers. PC 
Tech Journal suggests Jensen's long-stemmed 
nutdrivers, part numbers AP3B623 and AP3B627, 
each $2.75. 
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Break Away from 
the Pack with the 
Maverick SMD Rigid 
Disk Controller by Interphase. 


faster 


than 


an XT... and removable media too! 


Interphase brings you the most powerful disk 
controller available for your IBM or IBM 
compatible personal computer. With the 
Maverick^ your PC can use any of the dozens 
of high performance disk drives supporting the 
industry standard SMD interface. You can have 
capacities ranging from 16 to 1600 megabytes 
or more — enough for even the largest 
accounting or data base management applica¬ 


tions. You can have fixed media or removable 
cartridges or a combination of the two — just 
the thing to handle your back-up and archival 
problems. Plus you get three to four times the 
performance of the current Winchesters. 

To find out more about the Maverick disk 
controller or our turn-key disk subsystems 
contact Interphase today. 


Ride with the thoroughbreds from Interphase. 

dU INTERPHASE 

V corporation 

2925 Merrell Road, Dallas, Texas 75229 214/350-9000 Telex 73-2561 (TELESERV) DAL 


CIRCLE NO. 246 ON READER SERVICE CARD 







Programmers-. 


Rebuild Your Program 
Automatically 
By Typing 4 Letters: 




POLYMAKE 



The 

Intelligent Program 
Builder & Maintenance 
Tool 

For MS-DOS 

PolyMake is an enhanced version of the UNIX 
Make program. When a change is made to any 
module of a software system, PolyMake can 
automatically reconstruct files dependent upon the 
changed file. 

Maintain Up-To-Date Piles 

PolyMake will invoke your compiler, 
assembler, linker, librarian, or do whatever is 
necessary to bring all dependent files up to date. 
PolyMake compares the date and time of all 
relevant files and uses internal rules to rebuild a 
program or complete software system. These rules 
can be modified and expanded by the user. All this 
will significantly reduce development time, pre¬ 
vent bugs, manage large software projects, and 
perform custom installations of programs or 
systems. 

Experience New Freedom 

PolyMake frees you from the need to remember 
which files depend on others and which files have 
been modified. PolyMake remembers the exact 
sequence of operations necessary to make a new 
version of a program. 


Run UNIX Make-Files 

Make-files developed on a mainframecan run on 
the IBM PC. PolyMakeruns UNIXMake-filesdirectly 
and uses the same UNIX Make-file syntax. 


Bonus Discount 

PolyMake isfrom thedesigners of PolyLibrarian. 
the $990bject Module Librarian. You can order both 
PolyMake and PolyLibrarian for S160. a S38 
discount. 


Requires MS-DOS 1.1 or 2.0 
and floppy OR hard disk. 

VISA/MC ORDERS CALL 

1 - 800 - 547-4000 

ask for Dept. 310 


$99 


Includes Comprehensive 
Manual with Tutorial 
(Include $1.50 shipping) 


OR SEND CHECK, P.O.’s TO: 



l 


DS 3-310 
P.0. Box 787 
Hillsboro, OR 97123 


J 



□ Six expansion slots plus power supply 

□ Brings system total to ten slots 

□ No special addressing, part of PC 
I/O bus 

□ Compatible with all PC expansion 
cards 

□ No noise—no fan 

An expansion chassis is a must for any¬ 
one who needs to go behind the PC’s 
minimum configuration. Simply plug the 
I-Bus Six-Pac Expansion Chassis into one 
slot of your PC—and you’ve doubled 
your expansion slots from five to a total 
of ten. There’s no special addressing or 
software required. Cards plugged into the 
Six-Pac perform exactly as if they were 
in the main system unit. 

And there’s plenty of power, too, be¬ 
cause chances are your PC will run out of 
power before it runs out of slots. The Six- 
Pac’s 40W supply quietly powers its own 
slots, with negligible power drawn from 
the PC. 

It’s only $795, including 18" shielded 
interface cable (or $835 with a four-foot 
cable). Call us today for all the details. 

Call toll free: 

(800) 382-4229 

in California call (619) 569-0646 

The 1-Bus 
Six-Pac 
Expansion 
Chassis 

IBus 

9235 Chesapeake Drive ^ <r ^77r/W.S 
San Diego, CA 92123 
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Tool kit 

manual. These drawings show the 
Triplett 310 and include the actual 
settings to be used. 

One thing not included with the 
kit was a set of integrated circuit in¬ 
sertion and removal tools. This item 
was quickly found in the Jensen Cat¬ 
alog, and ordered at the same time. 

Of all the tools ordered, these alone 
were of below-average quality. 

In practice, the tools have 
worked out very well. Only one 
thing has caused any difficulty. We 
thought the nut drivers included 
with the kit were the correct size for 
both the IBM chassis screws and the 
option card fastening screw, which is 
smaller. This turned out to be incor¬ 
rect, so we needed an additional nut 
driver. Furthermore, the nut drivers 
provided with the JTK-16 are the 
stubby ones, with stems less than 
three inches long. I found these very 
awkward to use in the close quarters 
of the PC system unit. This problem 
was later solved by ordering two addi¬ 
tional nut drivers, one of each size 
needed, and both with the long stem. 

Figure 2: 

JTK-16 Prices and Options 

Jensen 


Catalog# 

Item 

Price 

AR-16L 

Kit, vinyl case 

$139 

AR-16LH 

Kit, vinyl erne 
with handles 

$144 

AR-16LL 

Kit, leather case 
with handles 

$184 

AR-16LS 

Kit, vinyl case 
with strap 

$143 


For metric version of above, add "MM" 
suffix to pan numbers and $5 to price. 

AR56B200 Triplett 

310 $74 

AR317B021 Fluke 8021B M $159 

I recommend that these two nut driv¬ 
ers be ordered at the time of purchase 
of the kit. 

One nice touch is the inclusion 
of two multi-purpose handles. These 
handles are used for the screwdrivers 
and nut drivers, and it is convenient 

PC Tech Journal 
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Drowning 

a sea of 

■ * 

solutions; 


Help's within 
reach... 


Applications backlog. Technology blur. Mounting user 
pressures. Staying abreast of changing prices. A tidal wave of 
problems! 

Even if some answers are available, you have to go to too 
many sources and sift through so much information, there's not 
enough time to locate the solutions to your immediate and most 
important problems. 

Well, help IS within easy reach—in the form of an informa¬ 
tion system that displays all your current software, hardware and 
communications options for instant reference. 

That system is DATA SOURCES, and you’re invited to make 
it work for you. Simply fill in the coupon and we’ll send you DATA 
SOURCES’ 4 quarterly editions at 33% off their regular price. 

What DATA SOURCES does is organize your options. It 
guarantees that you've considered all relevant products by guid¬ 
ing you to those with the best possibility of success. 

DATA SOURCES is a conveniently sized, extremely well- 
organized and skillfully indexed 2-volume reference...maintained 
on a data-base, constantly updated and published quarterly 

YOU GET... 

HARDWARE—Over 16,000 products from Micros to Mainframes 
including peripherals—terminals, printers, memory devices, etc. 
...organized by systems compatibility 

SOFTWARE—The largest available inventory of 18,000 business 
packages for micros, minis, and mainframes including operating 
systems, utilities, and application packages. 



COMMUNICATIONS EQUIPMENT—From modems and multi¬ 
plexors to local networks, carriers and services, plus all diagnos¬ 
tic and test equipment. 

SERVICES, SUPPLIER, SUPPORT—Most complete organized list¬ 
ing of suppliers from installation design to maintenance and data 
center operations—over 8,000 companies. 
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NEW FEATURES... 

Software Index—by package name. 

/ Quick-reference product comparison charts. 
v 0 Before-you-buy selection criteria and checklist. 
// Product Hotline—the very latest information on 
products announced between issues of 
Data Sources. 


ORDER NOW AND SAVE $60 

^ us ^ 1 me * atest two-volume edition of DATA SOURCES 
lv3o! and enter my subscription at $120.00 for 4 quarterly edi¬ 
tions. I save a full 33% off the regular price of $180. 

Name_ 


Title. 


Company. 
Address— 
City_ 


.State. 


-Zip- 


Telephone. 


Nature of Company’s Business. 


Please check appropriate box: □ END USER □ VAR/OEM 
□ DISTRIBUTOR □ DP MFG □ OTHER_ 


An information product of Ziff-Davis Publishing Company Satisfaction 
guaranteed. | qaa nnn I/JI7 

SAVE TIME...CALL DIRECT l a OUU B Lb 1 “IOI1 

EXT 251 

Mumrouponto: (In Ca, 1-800-772-3545 Ext. 251) 

DATA SOURCES 

PO. Box 5845, Cherry Hill, N.J. 08034. 

Residents of Ca., Co., Ct., D.C., FI., II., Ma., Mi., Mo., N.J., N.Y, Vt., please add applicable state taxes. 
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National Memory Systems 
PC-8000 Series 
Has No Competition. 


ISOmb 

168mb 

474mb 


84mb 

334mb 


When you look for high capacity 
mass memory storage for your 
IBM PC or compatible, you will 
find only one company that 
offers reliability, proven tech¬ 
nology, up to one gigabyte 
capacities and immediate 
availability-National Memory 
Systems Corporation. 

LARGE DATA BASE AND 
NETWORKING APPLICATIONS. 

Now you can have the capacity 
of 3000 floppies without the 
headaches. For large data base 
and accounting applications or 
as a file server on a local area 
network, the PC-8000 is ideal. 

In a 50-station network, a single 
file server could supply almost 
20 megabytes of dedicated stor¬ 
age to each PC at a very low 
cost. Eliminate performance 
bottlenecks with the PC-8000’s 
lightning fast access times... 
four times faster than an XT. 


SOPHISTICATED 

PERFORMANCE. 

The PC-8000 utilizes a single 
board controller. Unsurpassed 
performance of 17 millisec¬ 
ond average access times and 
data transfer rates of nearly 
2 megabytes per second can 
now be yours. The PC-8000 
Series supports overlapped 
seeks, 32-bit ECC with 11-bit 
error correction, high speed 
DMA and more. One single 
slot controller supports up to 
two disk drives with capaci¬ 
ties ranging from 25 mega¬ 
bytes all the way up to 1,000 
megabytes. Add our 9-track, 
ANSI-compatible tape backup 
and you’ve got the best 
performing subsystem being 
delivered today. 

HIGH RELIABILITY. Failure is 
unlikely with MTBF figures in 
excess of 30,000 hours. 


Backed with our standard 
12-month warranty and nation¬ 
wide maintenance service your 
investment is protected. 

CALL US. If you’re looking to 
buy or lease high capacity disk 
storage for your IBM PC or com¬ 
patible, and you want delivery 
NOW, call National Memory 
Systems at (415) 443-1669. We 
also sell and lease high per¬ 
formance subsystems for DEC, 
DG and Tl minicomputers. 


National 
Memory 
Systems 

CORPORATION 

355 Earhart Way, 
Livermore, CA 94550 

25mb to 1,OOOmb 
capacities NOW! 
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PC 


net and the 


B.O.S.S. 


Business-Oriented Software System for IBM-PC Networks 



Multi-User Data Base Management Software 
Designed for Use by Non-Programmers 


■ Easy to Use 

First-time users often define multiple data bases, enter records, and 
produce reports within three hours. The B.O.S.S.™ is menu driven. It 
presents options and responds to commands in plain English, while 
preventing multi-user conflict without user programming. 

■ Multi-User Simultaneous Updating 

Several users can update the same database without worrying about 
losing data. The B.O.S.S. automatically prevents multi-user conflicts. 
Sophisticated record level locking protection procedures are used. 

■ Handles Large Files 

The B.O.S.S. handles business oriented data files with thousands of 
records as well as it handles small files. Sorting rarely is needed — The 
B.O.S.S. updates all indexes (up to 15) when changes are made. 

■ Generates Reports Fast 

The B.O.S.S.’s full-featured Report Program Generator produces 
sophisticated business reports fast. First time users can select menu 
options to design inquiries that match records in multiple files and 
perform computations. 

■ Versatile, Powerful and Portable 

The B.O.S.S. is fully capable on most 16-bit microcomputers and 
operating systems, including MSDOS™, CP/M-86™, and MP/M-86™. 
Applications designed on one system may be transported easily to 
another. The B.O.S.S.’s full power and versatility are most apparent when 
used to create application systems for 16-bit machines such as the IBM- 
PC™ and to create applications for networking systems such as PCNet™ 
(Allows addressing of 1 full megabyte of RAM). 

■ How It Works... 

Non programmers use Levels I and II. 

Level I consists of: 

• A foundation module used to define individual data files, enter data into 
those files, and to display, edit and print the data. 

• A powerful, fast sort capability. 

Level II consists of: 

• An inquiry function used to design and produce video pages. 

• A report generator that performs sophisticated calculations and 
produces user designed output to the display screen, printer or other 
files. The inquiry and report modules can access up to 8 separate data 
files simultaneously. 

Level III — Database modules for programmer use. 


COMPARISON OF 

POPULAR DATA BASE MANAGEMENT PROGRAMS 



The 

B.O.S.S. 

dBase™ 

II 

TIM™ 

III 

Condor™ 

20 

Data¬ 

Star™ 

Multi-user network 

Yes 

No 

No 

No 

No 

Menu driven 

Yes 

No 

Yes 

Yes 

Yes 

Files open on line 

8 

2 

N/A 

2 

1 

Maximum records/file 100,000,000 

65,600 

32,800 

32,800 

32,800 

Maximum bytes/record 

10,000 

1,000 

2,400 

1,000 

255 

User must be programmer 

No 

Yes 

No 

No 

No 

Maximum number of indexes 

15 

1 

1 

1 

1 


automatically updated. 

(Data are taken from most recent versions of programs available to American 
Planning Corporation, Alexandria, VA) 


■ Advanced Features 

Experienced analysts and programmers use all levels to create 
sophisticated business application programs. 

The B.O.S.S. provides analysts and programmers with a broad and varied 
set of functions patterned after mainframe software development tools. 
Large and complex programs are created easily and in record time. 

■ Savings 

When used to develop programs, The B.O.S.S. reduces costs by at least 
60% and slashes required time by up to 95%. 

■ 30-Day Money Back Guarantee 

The B.O.S.S. package includes a 30-day, no questions-asked money back 
guarantee. Unlimited backup copies are allowed and the complete source 
code is provided so that advanced programmers can further tailor the 
program. Updates will be furnished for a nominal fee. 

B.O.S.S. is a trademark of American Planning Corporation 

PCNet is a trademark of Orchid Technology 

CP/M & MP/M are trademarks of Digital Research, Inc. 

IBM PC is a trademark of IBM Corporation 

TIM III is a trademark of Innovative Software 

dBase II is a trademark of Ashton-Tate 

Condor is a trademark of Condor Computer Corporation 

DataStar is a trademark of MicroPro, Inc. 


I AMERICAN 
PLANNING 
CORPORATION 


4600 Duke Street, Suite 425 
Alexandria, VA 22304 
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Dealer Inquiries Invited 


1-800-368-2248 
(In Virginia, 1-703-751-2574) 


Visa and Master Charge Accepted 





















































The Professional’s Editor for 
Program Development 
Word Processing 
Source CodeTranslations 



COMPARE VEDITS FEATURES 

• True Full Screen Editing 

• Horizontal scrolling 

• Edit files one disk in length 

• Automatic Disk Buffering 

• Compact (only 16K) and Fast 

• Display of line and column # 

• Set/Goto text markers 

• ‘Undo’ key to restore line 

• Automatic Indent/Undent 

• Adjustable Tab positions 

• Repeat function key 

• Text Move and Copy 

• 10 Scratchpad Buffers 

• Load/Save buffers on disk 

• Powerful command macros 

• Directory display 

• Edit additional (small) 

files simultaneously 

• Insert another disk file 

• Unlimited file handling 

• Recovery from ‘Full Disk’ 

• Change disks while editing 

• Word wrap, format paragraph 

• Simple Printing 

• 150 page indexed manual 

• Startup command file 

• Menu driven installation 

• Program CRT function keys 

• Support newest CRT terminals 

• Support smart CRT functions 

• Flexible Memory Mapped support 

• Customizable keyboard layout 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you’ll be able to 
perform complex, yet useful, text manip¬ 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 

With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) wrote: ‘If this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering.’ Its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


VEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features for Pascal, PL/1, ‘C’, Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from INTEL translator macros are 
included). A complete line of translators will 
be available by the year’s end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re¬ 
place operations. Hundreds of search/re¬ 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 

VEDIT easily configures to your favorite key¬ 
board layout. Use any function or cursor 
keys you wish. It optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your most exacting needs. 

To order, please specify your 8080, Z80 or 
8086 microcomputer, operating system and 
disk format 


IBM PC, Displaywriter - Zenith Z100 and Z89 - NEC APC Rainbow and VT180 - Televideo 802 
TRS-80 I, II and 16 - Xerox 820 - Apple II Softcard -- SuperBrain - NorthStar, 

MP/M - CP/M-86 - MP/M-86 - Concurrent CP/M-86 - Cromix - Turbo DOS - MSDOS - PCDOS 



VEDIT - Disk and Manual 

8080, Z80 or IBM PC. . $150 

CP/M-8<?or MSDOSt. . $195 

Manual only . 


CP/N^and MP/lv(®are registered trademarks of Digital Research Inc. Apple II is a registered trademark 
of Apple Computer Inc. MS-DOS and Softcard are trademarks of Microsoft. TRS-80 is a trademark 
of Tandy Corporation. IBM is a trademark of International Business Machines. 


CompuView 


PRODUCTS, INC. 


1955 Pauline Blvd, Suite 200 Ann Arbor, Michigan 48103 (313)996-1299 
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The JTK-16. The meter shown is the Fluke 8021b. The Triplett 310-J is also available. 


to have two tools ready to work with 
at the same time. An omission is 
tweezers, which can be very helpful 
in small places. Jensen seems to in¬ 
clude these only with the bigger tool 
sets but does offer them as a separate 
item in the catalog. 

Overall, the kit is of high-quality 
and includes a compact but effective 


selection of tools. The JTK-16 should 
handle all routine situations, as well 
as some of the more difficult. 1""" 


Jensen Tools Inc. 

7815 S. 46th Street 
Phoenix, AZ 85040 
602-968-6231 

Also Compu-Serve E-Mail 74445,1101 
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ARC 


TV 


as 


Z80 
8086/8 
CP/M 
CP/M-86 
MP/M-86 
MS-DOS 
[NORT H STAR DOS I 

MEGABASIC"* reduces program devel¬ 
opment time and memory requirements 
dramatically, executes up to 6 times faster 
than MBASIC interpreter, is highly portable 
among virtually all microcomputers, and is 
supported by outstanding documentation (a 
136-page reference manual with double¬ 
column, 17-page index) and direct hot-line | 
response from American Planning 
Corporation. 

I BENEFITS: 

• Large Memory—Up to 1 Mb 
programs and data. 

• rast execution—as fast 
many compilers. 

• Easy program development- 
advanced TRACE and EDIT 
functions. 

• Rounding errors eliminated— 
BCD arithmetic. 

• Simple to use—No complicated 
field statements. 

• Source code protection— 
// scramble ,/ utility. 

| THE COMPLETE PACKAGE: 

-Developmental version of MEGABASIC I 
I in precisions up to 14 digits (North Star | 
floating point support available at no 
| additional charge). 

—Run-time semi-compiler version. 

—Compaction utility reduces program 
| size. 

-Cross-reference generator that lists all 
I variables, arrays, subroutines, functions, etc. 

—Function library with fast sorts, yes/no 
prompt routines, matrix manipulation and I 
many more routines ready to plug into your 
I programs. 

—Configuration program. 

This complete package is available for I 
$400. A demo package with manual which 
allows you to test MEGABASICS capabilities 
is $50 (applicable to purchase of 
I package). 

Dealer inquiries invited. 

VISA or MasterCard accepted. 


14600 Duke St., Suite 423, Alexandria, VA 22304 

1 - 800 - 368-2248 

I (In Virginia, 1-703-751-2574) 
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The Easiest Way 
To Get Your IBM PC 
Talking With Your 
IBM Host Is With A 
Renex 

Protocol Convertor 



Personal Computer IBM Host 


Renex has the best one! 


n RENEX 

CORPORATION 


6901 Old Keene Mill Road 
Springfield, VA 22150 


(703)451-2200 
TWX 710-831-0237 


Renex has 



the solution. 


RTA for PC 



The Ariel RTA is a real time 1/3 octave spectrum 
analyzer for the IBM Personal Computer. Assembly 
language routines create an instantaneous display- of 
the frequency spectrum of any audio signal. Also, the 
analyzer can digitize the signal and store it in the PC’s 
memory for analysis or playback. Call or write for full 
specifications and applications. 

♦ 31 two pole filters on ISO centers. 

♦ Pink noise source under software control. 

♦ Averaging, weighting and peak hold functions. 

+ l A db resolution from 20 Hz. to 20 KHz. 

+ 8 bit real time analog input/output system. 

♦ Price: $649.95 shipping included. 


600 West 116th Street 
New York City, N.Y. 
10027 

( 212 ) 662-7324 


Ariel 
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>- 


Expand your I.B.M. PC Memory 


$52°°/B4k 

^ (9 chips) 


Why Pay More? 

All you need is an add-on memory or multifunc¬ 
tion board with expansion capabilities. Just snap 
in the extra chips (9 chips per row 64K memory). 
Expand to the maximum your board will allow, or 
just 64K at a time as needed. It takes five minutes 
of your time — anyone can do it. We include sim¬ 
ple directions. 

One Year Replacement Warranty 

IBM Compatible Drives 

All Drives Double Sided Double Density 


Teac V 2 height FD-55-B 

Installation kit for P.C. 

Installation kit for XT. 

Free Installation Manual 

CDC Drives 
Tandon Drives 

Free Installation Manual 



$225 ea. 

4.95 

14.95 


$249 ea. 
$249 ea. 


90 day Replacement Warranty 


THANKS FOR THE MEMORY 

T 520 Tamal Plaza ' 

r - *”* , Corte Madera. CA 94925 

(415)927-0333 k - 
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IOTSOFTPRODUCTSI1 IC 

A subsidiary of the University of Waterloo 

Announces 

a full screen editor and a family 
of language interpreters for the 
IBM Personal Computer 

408 * 

For further information contact: 

WATSOFT Products Inc. (519) 886-3700 
158 University Ave. Telex No.: 06-955458 

Waterloo, Ontario- 
N2L 3E9 

CIRCLE NO. 242 ON READER SERVICE CARD 


CIRCLE NO. 261 ON READER SERVICE CARD 






































$1495 for a complete 10 megabyte hard 
disk system is a good deal — but not if 
you need 23 megabytes of storage! 

That's why our 23 megabyte hard disk system is priced at only 
$2249. And for another $895, you'll get 23 megabytes of tape 

backup security. 


The Pegasus 10 and 23 come complete with 
all the software and hardware you need to 
start operations. 

If you've outgrown the storage capabilities of your IBM 
PC or compatible computer but haven't grown into the 
giant pricetags on 10- or 23-megabyte hard disk systems, 
you're in for a surprise. 

The price on these complete systems featuring the lat¬ 
est components just reached an all time low! 

And you get everything you need to start working on 
your hard disk system: 

■ Top quality formatted fixed hard disk (ST506 
compatible) 

■ Top quality controller card 

■ Software that runs on DOS 1.1 and 2.0, CP/M 86 

■ Host adapter 

■ Integral power supply 

■ Cables 

■ External custom chassis with additional space for 
either our tape backup, another hard disk, or floppy 
disk drive. 

■ 90 day warranty 

What's the catch? 

There is none. It's a simple matter of economics. 
Pegasus saw the growing need for mass storage, made a 
commitment to fill this need, purchased thousands of the 
finest quality hard disks, and is now passing the good 
deal along to you. 

The only thing you may be missing in buying the 
Pegasus instead of the IBM XT expansion chassis is 


something you may not need in the first place: eight ex¬ 
pansion slots, a communications card, three little ini¬ 
tials, and an extra $1,000 to $2,000 out of your pocket. 

But don't I need a tape backup for all that 
storage? 

We recommend it! That's why we're offering you the 
same great deal on a ^"cartridge tape backup. We've 
watched other companies offer 10 and 20 megabytes of 
storage and forget about the backup altogether. Our 
tape backup, which carries a 90 day warranty, retails for 
just $895 — a small price for over 23 megabytes of for¬ 
matted storage and lots of peace of mind. 

Where can I buy a Pegasus hard disk 
system? 

Pegasus systems are available only through dealers. 
So contact the dealer in your area who sells IBM PC or 
compatible computers. If he doesn't have Pegasus, 
chances are he'll carry it soon. lust ask him to call us. We 
will ship him your Pegasus unit immediately. 

Does Pegasus have larger storage 
systems? 

Absolutely. 65 and 140 megabyte systems will soon be 
available from Pegasus. And the best part is that they, 
too, are breaking new ground when it comes to pricing. 

If you've outgrown 10, or even 23 megabytes of storage, 
ask about the larger capacity units. All with the same 
top quality hardware and software and full 90 day 
warranty. 


GREAT LAKES COMPUTER PERIPHERALS. INC. 

2200 West Higgins Road, Suite 245 
Hoffman Estates, Illinois 60195 
In Illinois (312) 884-7272 
800-323-6836 
Dealer Inquiries Invited 
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Die Thermalgebiete gehoren zu den grofiten Reichturaern Islands. 


PROOFWRITER 1 " 

Word Processor, Program Editor, and Spelling Checker 

PROOFWRITER™ is a comprehensive, easy-to-learn, menu-driven Word 
Processing and Program Editing package designed for Scientific, 
Multilingual and Business Applications. 

The Main Features of ProofWriter m are: 

• Full Screen Menu-Driven Editor 

• Over 60 Single Keystroke commands 

• Word Processing in Color ^ 

• On-Screen Tutorial Introduction Sr »4T,~ 

• Spelling Checker '^Acr /0 ^0/q 

• Mail Merge Capabilities ^ 

• ‘'Help''commands ^0^/ 

• Easy “cut and paste'' capabilities ^ $s Oo ^ 

• Spelling Errors Displayed in Reverse Video 

• Foreign Language and Scientific Symbols inserted with single 
keystroke 

• Underlining, emphasized text, superscripts and subscripts 
displayed during editing 

• Equation mode for easy entry of Scientific Equations 

• Constructs and prints any Foreign Language or Scientific 
Symbol on any matrix printer 
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• Any symbol not included in the IBM PC character set can be 
displayed with optional character PROM $125 

• Tabs, Margins, and Text reformatted on the screen 

• Inserts phrases or blocks of text with single keystroke 

• Columns of data can be moved 

• Many unique printing options: underlining on any printer, 
superscripts, subscripts, software generated shadow and bold 
type, right/left justification, centering, italics; enhanced, 
enlarged or condensed print; automatic numbering of 
footnotes, endnotes; headers, footers, and numerous page 
numbering options 

• Will work with any printer: matrix, thimble or daisy wheel 

• Text completely DOS compatible 

• Compatible with program compilers 

Only $250 

Manual Only — $30 Visa or MC accepted 

Order direct or thru your Computer Dealer 
IBM XT or PC with 2 Disk Drives: 192 KB Recommended 

Image Processing Systems 608/233-5033 

6409 Appalachian Way • P.O. Box 5016 • Madison, W! 53705 
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Over 500 pages 
of listings for 
IBM-compatible 
hardware, 
software, 
accessories and 
services—from 
the publishers of 
PC Magazine ... 




Address. 


(please print) 


There are literally thousands of 
different products on the market 
that are compatible with your 
IBM PC or XT. And new ones are 
being introduced every day. 

How do you find the ones you need? How 
do you decide which ones are best for you? 

With PC Buyers Guide. 


Thousands of products in one 
convenient source. 


The publishers of PC Magazine have organized the myriad 
of IBM-compatible products, services and support items 
into one comprehensive, easy-to-use guide. It’s the quickest 
and most reliable way to put your finger on exactly what 
you need to enhance the usefulness of your computer. 

Every product in the directory is fully and accurately 
described. You’ll find out what it is, what it does, how 
much it costs, and where to get more information about it. 
You’ll know what level of skill is required — novice, inter¬ 
mediate or technical. And everything is cross-referenced 
so you won’t miss a thing! 


IBM PC or XT performs. That’s why this 
kind of complete product information is 
indispensable. 

And in addition to thoroughly covering 
hardware and software, PC Buyers Guide 
includes details on all the important extras: 

• Accessories 

• Supplies 

• Furniture 

• Books 

• Periodicals 

• Consultants 

• Maintenance and Support 

• User Groups 

• Bulletin Boards 

• Professional Societies 


The more complete your knowledge is 
about what’s available for your PC, the 
more sophisticated a user you’ll become. 
And the more you’ll get from your 
computer. 


Order your copy today 

Demand for PC Buyers 
Guide is great, so be 
sure to order your copy 
now. Simply fill in the cou¬ 
pon below and mail it today. 


“l 

MAIL TO: 

PC BUYERS GUIDE 

CN 1914 Morristown, NJ 07960 


Please send me_copy(ies) of PC: The Product 

Directory. I enclose $7.95* for each copy, plus $1.50 for 
postage and handling. 

Outside the U.S.A., the price is $10.00; send U.S. funds only. ^Residents of 
CA, CO, CT, DC, FL, IL, MA, Ml, MD, NJ, NY State and VT add applicable 
sales tax. 


Get more from your PC or XT 

The documentation you received from IBM is only the 
beginning. Finding the right software and hardware is 
what really makes the difference in how effectively your 


City- 


State. 


Zip 


NP8F 




































































































Three 

Easy-to-Digest 


Handbook of 

BASIC 

For the IBM PC 


Bytes of 


BASIC 



If BASIC seems to be too much for you 
and your machine to master, The Brady Co. 
presents this universal language in three 
bytes! These three BASIC books are easy 
to swallow and easier to digest. Written to 
be readable and informative and substan¬ 
tially instructive, the three will take you 
through the language of BASIC from 
conversation to advanced applications. 

The authors are experts who have taken 
great care to present the information you 
need, simply and logically. Buy one, buy 
two or all three and learn BASIC byte 
by byte! 

“IBM PC*: An Introduction to 
the Operating System, BASIC 
Programming and Applications, 
Revised and Enlarged” 

By Larry Joel Goldstein, 

Martin Goldstein 

To begin at the beginning, there is no 
better place to start than with the master 
teacher Dr. Larry Joel Goldstein. Written 
in an easy to read, self-study format, 
you’ll find yourself communicating in 
BASIC in no time. 

This updated and enlarged version of 
the classic introductory book starts with 
chapters called A First Look at 
Computers and Using Your PC for the 


First Time. It introduces you to BASIC 
and adds chapters on Controlling the Flow 
of Your Programming, Working with 
Data, Easing Programming Frustrations, 
Your Computer as File Cabinet and String 
Manipulation. 

Chapters of special interest include an 
introduction to computer graphics and 
word processing. Begin BASIC with the 
work of the Goldsteins and you’ll master 
it quickly! 

1983/448 pp/paper/ISBN 0-89303-530-0/D5300-l/$18.95 
Book/Diskette ISBN 0-89303-527-0/$39.95 

“Handbook of BASIC for the 
IBM PC” 

by David Schneider 

This is the reference manual for the 
IBM PC* written especially for the begin¬ 
ner. It is organized by BASIC programming 
statements for easy use. The reader is 
able to go directly to the information they 
want when they want it. 

The Handbook contains essentially the 
same information as the BASIC manual 
supplied with your IBM PC, rewritten and 
reformatted to make it easier to understand 
and apply. The book assumes that the 
reader is unfamiliar with BASIC and 
explains the manual to make it more 
valuable for everyday use. 

1983/350pp/paper/ISBN 0-89303-506-8/ D5068-4/$19.95 
Book/Diskette 0-89303-508-4/$39.95 


“Advanced BASIC and Beyond 
for the IBM PC” 

by Larry Joel Goldstein 

For those ready to go beyond basic 
BASIC, this is the advanced reference 
you’ve been seeking. It covers the 
advanced skills of BASIC programming 
including: focused coverage of files, 
graphics, even trapping, machine language 
and subroutines. 

This guide offers an upper level, self- 
study course on BASIC which includes 
many ready-to-use programs. It also offers 
exercise sets with questions and answers 
supplied. It is a must for the IBM PC* 
programmer as the complete reference for 
information on BASIC instruction. 

1983/400pp/paper/ISBN 0-89303-303-0/D3030-6/$19.95 
Book/Diskette 0-89303 325-l/$44.95 

Begin to advance in BASIC today with 
a book from The Brady Co., available at 
Computerlands, IBM Product Centers, 
Sears Computer Centers, Entre Computer 
Centers, B. Dalton Booksellers, Waldens, 
Crown Books, and other fine bookstores 
and computer dealers nationwide. Or call 
800-638-0220 for information. 

Ibrady' 


The PC Specific Library 
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The Brady Co., A Prentice-Hall Company, Bowie, MD. 20715 
*IBM PC is a registered trademark of the International Business Machines Corporation. 













Controlling video 1/0 
using an undocumented 
function provided with 
the Pascal compiler 


Barbara Clinger 


I t is often desirable to use graphics 
and color as an integral part of a 
program that also requires the ability 
to clear the screen and move the cur¬ 
sor from one position to another. It 
has long puzzled me that IBM's Pas¬ 
cal by Microsoft apparently does not 
directly support this combination. In 
the course of investigating this prob¬ 
lem, I discovered that in fact it is pos¬ 
sible to control video input and out¬ 
put using an undocumented function 
in file Pascal.Lib, which is provided 


with the Pascal compiler. 

Using the search and unassemble 
commands in DEBUG, I found a file 
called VIDX6.ASM which uses the 
assembly language instruction INT 
10 (16 in decimal). The function de¬ 
fined in this file is VDOXQQ; it has 
one argument and uses the variables 
VRBXQQ, VRCXQQ, and VRDXQQ, 
which correspond to the BX, CX, and 
DX data registers respectively. The 
value of the argument is placed into 
the AX register when the function is 
called. Conforming to the notation in 

Barbara Clinger is professor of mathematics at 
Wheaton College in Norton, MA. 


March 1984 


179 










Video i/o 


the Pascal manual, the definition of 
the function is: 

FUNCTION VDOXQQ (AX : 

WORD) : WORD 

Briefly, the INT 10H instruction is 
used to control various aspects of the 
video monitor, to read and write to 
the monitor, and to handle video 
graphics. This interrupt is part of the 
Basic I/O System (BIOS), and a listing 
of the relevant portions of the System 
BIOS VIDEO-IO is given on pages A- 
47 through A-72 in the Technical 
Reference Manual (#1502234), re¬ 
vised edition (April, 1983). A summa¬ 
ry of these commands from the refer¬ 
ence manual is given in table 1. 

I have found that a simple exam¬ 
ple can often save me an hour or so 
of time in learning a new function, 


B 


riefly, theINT 10H 
instruction is used, to 
control various as¬ 
pects of the video monitor, 
to read and write to the vid¬ 
eo monitor, and to handle 
video graphics. 


especially since I do not often use ex¬ 
ternal functions in my programs. 
Therefore, I have included a com¬ 
plete Pascal program illustrating the 
use of the function VDOXQQ (see 
listing 1). The beginning of the pro¬ 
gram declares the external function 
and variables, and the rest of the pro- 


Table 1: Commands to Control Video I/O 

Interrupt 10 


FUNCTION 

NUMBER 

FUNCTION 

OPTIONS 

Video I/O 
(AH) = 0 

SET MODE 

(AL) = mode value 

— 0 40x25 B & W alphanumerics 
= 1 40x25 color alphanumerics 

— 2 80x25 B&W alphanumerics 
= 3 80x25 color alphanumerics 
= 4 320x200 color graphics 

= 5 320x200 B & W graphics 
= 6 640x200 B & W graphics 
= 7 80x25 B & W card 

(AH) = 1 

SET CURSOR 

TYPE 

(CH) — bits 4 — 0 = start line for cur¬ 
sor 

bits 5 — 7 = 0 

(CL) = bits 4 — 0 = end line for cur¬ 
sor 

bits 5 — 7 = 0 

(AH) = 2 

SET CURSOR 
POSITION 

(BH) = Page number (0 for graphics 
modes) 

(DH, DL) = (row, column) (0, 0) is upper 
left corner 

(AH) = 3 

READ CURSOR 
POSITION 

(BH) = Page number 

On exit: 

(CH, CL) = cursor mode currently set 
(DH, DL) = (row, column) of current cur¬ 
sor 

(AH) = 4 

READ LIGHT 

PEN POSITION 

On exit 

(AH): = 0 light pen not down/not trig¬ 
gered 

= 1 valid light pen value in reg¬ 
isters 

(DH, DL) = (row, column) of light pen po¬ 
sition 

(CH) = raster line (0 — 199) 

(BX) = pixel column (0 — 319,639) 

(AH) = 5 

SELECT ACTIVE 
DISPLAY PAGE 

(AL) = page number 

0 — 7 for modes 0 and 1 

0 — 3 for modes 2 and 3 

0 — 3 for modes 2 and 3 

(AH) = 6 

SCROLL 

ACTIVE 

PAGE UP 

(AL) = number of lines to be blanked 
at bottom of window 
= 0 means blank entire window 
(BH) = attribute for blank lines 
(CH,CL) = (row,column) of upper left cor¬ 
ner of scroll 

(DH, DL) = (row, column) of lower right 
corner of scroll 

(AH) = 7 

SCROLL 

ACTIVE PAGE 
DOWN 

(AL) = number of lines to be blanked 
at top of window 
= 0 means blank entire window 
(Continued on p. 182) 


LISTING 1 USE OF THE 
FUNCTION VDOXQQ 


Program Type_Ten_Interrupts{input.output); 

{ Barbara Clinger 
Professor of Mathematics 
Wheaton College 
Norton. Mass. 02766 
September 28, 1983 } 

Function vdoxqq (areg: word): word; extern; 
Var [extern] vrBXqq, vrCXqq, vrDXqq : word; 


AX.CX 

: word; 

AH. AL 

: word; 

BH, BL 

: word; 

CH, CL 

: word; 

DH, DL 

: word; 

Display Page 

: word; 

Answer 

: char; 


Begin 

Display_Page := 0; 

{ Enter 80x24 color graphics, text mode } 

AH :« 0; AL := 3; { Type 0, Mode 3} 

AX :* vdoxqq(byword(AH,AL)); 

{ Clear the screen, set background to black, foreground to red } 

AH :* 6; AL := 0; { Type 6, AL = 0 clears the screen } 

BH := 66; { attribute, green on red } 

(Continued on p. 182) 
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API* PLUS 

is Here! 

The world’s most powerful programming 
language is now available for your IBM® 

Personal Computer. 


If your code is longer than 

NLCSiN ;!—To sort a list of 
names N according to collating 
sequence CS 

(J+1) iC —To calculate the 
final balance on a cash-flow 
stream C at varying interest 
rates I 

—To multiply matrix M by 
the inverse of matrix N 

M*M —To multiply M by itself 

((ipA)=4u4)/ A —To remove 
any duplicates from a list of data 

99 + 25?900 —To generate 25 
different random numbers 
between 100 and 999 


then you are 

* reinventing the wheel 

* playing head games with 
BASIC or PASCAL, or 

* unaware of APL. 

Don’t take our word for it—ask 
someone who knows the APL lan¬ 
guage. It’s powerful, and our 
APL*PLUS for the IBM PC supports 
the full range of features you’d ex¬ 
pect for your microcomputer. APL 
is easy to learn—easier than BASIC 
for the same function. The docu¬ 
mentation that comes with the 
APL*PLUS/PC System includes APL 
is Easy!, along with the most popu¬ 
lar APL self-teaching text, APL: An 
Interactive Approach by Gilman 
and Rose, and detailed reference 
manuals. 


STSC, a Contel Company, has been 
an international leader in APL com¬ 
puter services since 1969. The 
same system that is used to solve 
problems for the largest industrial 
and financial organizations in the 
world is now available for your PC. 
Everything you need to become an 
expert in this system is available 
today. Act now. 

APL* PLUS/PC minimum system configura¬ 
tion: The APL*PLUS/PC System operates un¬ 
der the PCDOS operating system on IBM’s 
Personal Computer with at least 196K of 
RAM memory and at least one disk drive. It 
automatically supports the Intel® 8087 Float¬ 
ing Point Coprocessor if installed. 


STSC 


A Contel Company 
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APL*PLUS/PC System Distribution 
STSC, Inc., 2115 East Jefferson Street 

Rockville, Maryland 20852 (301) 984-5000 (credit card orders only) 

Please send the APL*PLUS/PC System, including documentation 
and a custom character ROM which enables the PC to display 
the APL character set. 

CH Enclosed is my check for $595. Add applicable state and local 
sales tax in CA, CO, CT, GA, IL, MA, MD, MI, NC, NM, NY, PA, TX, 
WA. Add $4.00 shipping and handling in the continental U.S. 

D Charge my MasterCard Account #- 

Bank #_Expiration date_ 

D Charge my VISA Account #- 

Expiration date_ 

Name_ 

Title_ 


.Company. 


Address _ 


City_ 

Phone(_ 


_ State _ 


_ Zip _ 


-)- 


PCTJ-384 

APL*PLUS is a service mark and trademark of STSC, Inc., registered in the U.S. Patent and 
Trademark Office and in certain other countries. IBM is a trademark of International Business 
Machines. Intel is a trademark of Intel Corporation. 
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Table 1: Commands 
to Control Video I/O 

(continued from p. 180) 

(BH) = attribute to be used on blank 
lines 

(CH, CL) = (row, column) of upper left 
corner of scroll 

(DH, DL) = (row, column) of lower right 
corner of scroll 

Character-Handling Routines 


(AH) = 8 

READ 

ATTRIBUTE & 
CHARACTER 

AT CURSOR 

POSITION 

(BH) = display page 

On exit: 

(AL) = ASCII value of character read 
(AH) = attribute of character read 

(AH) = 9 

WRITE 

ATTRIBUTE & 
CHARACTER 

AT CURSOR 

POSITION 

(AL) = ASCII value of character to 
write 

(BH) = display page 
(BL) = attribute of character or color 
of character (graphics) 

(CX) = count of characters to write 

(AH) = 10 

WRITE 

CHARACTER 

ONLY AT 

CURSOR 

POSITION 

(AL) = ASCII value of character to 
write 

(BH) = display page 

(CX) = count of character to write 

Graphics Interface 


(AH) = 11 

SET COLOR 

PALETTE 

(BH) = palette color ID being set (0 — 
127) 

(BL) = color value to be used with 
that color ID 

color ID = 0 selects the background color 
(0 - 15) 

= 1 selects the palette to be used: 

0 = green (l)/red (2)/yellow 
(3) 

1 = cyan (l)/magenta (2)/ 
white (3) 

(AH) = 12 

WRITE DOT 

(AL) = color value 
(CX) = column number 
(DX) = row number 

(AH) = 13 

READ DOT 

(AL) = returns the dot read 
(CX) = column number 
(DX) = row number 

ASCII Teletype Routine for Output 

(AH) = 14 

WRITE 

TELETYPE TO 

ACTIVE PAGE 

(AL) = ASCII value of character to 
write 

(BL) = foreground color in graphics 
mode 

(AH) = 15 
on exit 

CURRENT 

VIDEO STATE 

(AL) = current video mode 
(AH) = number of character columns 
on screen 

(BH) = current active display page 


T f he technique _ 

shown in the Pascal 
program is used 
here as an example. 


gram, which is less important, per¬ 
forms the following tasks: 

1. puts the video display into 
mode 3 (80x25 color alphanu- 
merics) 

2. clears the screen and sets the 
color to a red background with 
green letters 

3. places the cursor in row 12, 
column 39 of the video moni¬ 
tor and prints the character A 
six times beginning at that po¬ 
sition on the screen (with yel¬ 
low letters on a blue back¬ 
ground) 

4. reads the current cursor posi¬ 
tion and prints the row and 
column of its position 

5. sets the display back to mode 
2, 80x25 black-and-white al- 
phanumerics mode 

The techniques shown in this ex¬ 
ample should add a measure of flexi¬ 
bility to programming with IBM Pas¬ 
cal-flexibility that will appreciated 
by anyone trying to use graphics and 
color in their programs, i 1111 ^! 


(continued from p. 180) 

CH := 0; CL : = 0; { row, col of upper left corner to scroll } 

DH := 24; DL :» 79; { row, col of lower right corner to scroll 1 

vrBXqq := byword(BH.O); 
vrCXqq := byword(CH,CL); 
vrDXqq := byword(OH,DL); 

AX := vdoxqq(byword(AH,AL)); 

{ place the cursor in row 12, column 39 } 

AH := 2; { Type 2 } 

BH Display_Page; 

DH := 12; OL := 39; 
vrBXqq := byword(BH.BL); 
vrDXqq := byword(DH.DL); 

AX := vdoxqq(byword(AH,0)); 

{ Write six A’s } 

AH :* 9; AL := 65; t Type 9, A is ASCII 65 } 

BH := Display_Page; BL :« 30; { 30 produces bright yellow on blue } 


CX 6; 

vrBXqq := byword(BH,BL); 
vrCXqq := CX; 

AX := vdoxqq(byword(AH,AL)); 

{ Read current cursor position } 

AH := 3; { Type 3 } 

BH := 0isplay_Page; 
vrBXqq := byword(BH,0); 

AX := vdoxqq(byword(AH,0)); 

Writeln; 

OH := vrDXqq DIV 256; 0L := vrDXqq MOD 256; 
Wr1teln(DH:6,DL:6); 

Writeln; 

Write('Enter a character ')jreadln(answer); 

{ Return to 80x25 black and white alphanumerics } 
AX :* vdoxqq(byword(0,2)) 

End. 
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With Idris, developers get the functionality, compatibility and portability 
of UNIX. And pocket the Idris difference. 


GREATER PORTABILITY. 
Applications developed under Idris 
on any micro compiler can run on 
any other which supports Idris. These 
are PDP-lls (including PRO-350 and 
Micro-11), numerous Motorola 68Ks 
and the 8086/88 based IBM PC and 
DEC Rainbow. 

Idris runs under MS/DOS as an 
application! 

COMPLYING WITH THE UNIX 
USER GROUP STANDARDS. 

TWICE THE NUMBER OF USERS as 

UNIX on comparable hardware, 
because Idris is optimized for 
microprocessors. 

MORE DISK SPACE FOR FILES 
AND PROGRAMS. Idris occupies less 
than 1.5 megabytes of disk. 


MORE COST EFFECTIVE PER 
USER. The $550 end-user price is for 
as many users as the hardware will 
allow. 

MORE TASKS RUN 
SIMULTANEOUSLY because Idris 
requires less memory. Typically, 50 
KB for the Kernel plus 50 KB for a 
compile. For example, you can 
overlap communication 
simultaneously with word processing 
and spreadsheet analysis and Fortran 
compilation. 

EASY END-USER LICENSING 

provided by use of Whitesmiths’ 
authorization seal. 

That’s UNIX with change. To get 
more out of your computer, call 
or write to Whitesmiths, Ltd. 


Whitesmiths, Ltd. 



97 Lowell Road Concord, MA 01742 

(617) 369-8499 Telex 951708 SOFTWARE CNCM circle no. 220 on reader service card 


UNIX is a trademark of Bell Laboratories: DEC, PDP-11 and Rainbow are trademarks of Digital Equipment Corporation: IBM and IBM PC are trademarks 
of International Business Machines Corporation: MS-DOS is a trademark of Microsoft Corp.: Idris is a trademark of Whitesmiths, Ltd. Distributors: 
Australia, Fawnray Pty. Ltd., Hurstville, (612) 570-6100; Japan, Advanced Data Controls Corp., Chiyoda-ku, Tokyo (03) 263-0383; United Kingdom, 
Real Time Systems, Douglas, Isle of Man 0624833403; Sweden, Unisoft A.B., Goteborg, 031-13-56-32. 







Book Reviews 


8088 Assembler Language 
Programming: The IBM PC 

David Willen and Jeffrey Krantz 
(Howard W. Sams & Co., 1983) 

235 pages, appendices, index, paper, 

$15.95 

I liked this book a lot, although it 
does have some shortcomings. 
Analyzing the treatment given to 
various topics is somewhat difficult 
because the intended audience is not 
entirely clear. Depending on the na¬ 
ture of that audience, the book has 
different strengths and weaknesses. 

The authors teach assembly lan¬ 
guage as a language to read and then 
spend the last three-quarters of the 
book using it in practical examples. 
These examples aren't trivial, either,- 
they are exercises in using BIOS, us¬ 
ing DOS, and directly controlling the 
most common PC hardware. The 
areas explored include interrupt 
handlers for the keyboard and the 
timers; direct handling of the mono¬ 
chrome, color/graphic, and printer 
adapters; and disk I/O through both 
the BIOS and DOS. There is also an 
excellent discussion of serial commu¬ 
nication. But at what level is this in¬ 
formation directed? 

One possible audience is pro¬ 
grammers who have experience in, 
say, BASIC and want to explore a lit¬ 
tle. To help them, the book describes 
the instructions according to what 
they do (for example, MOV moves a 
word or byte of data) with no men¬ 
tion of how the instructions are en¬ 
coded. The advantage of this is that 
the examples are easy to read, con¬ 
taining no distractions (none of the 
program listings have the hex values 
of instructions). The disadvantage is 
that the reader is not really made 
aware of some of the restrictions that 
the examples sidestep (for example, 
the command MOV DS,ES is not a 
legal instruction). 

Another possible audience might 


be programmers who want some ex¬ 
perience programming hardware. 
The second example in the book in¬ 
cludes a keyboard interrupt handler 
complete from translating scan codes 
to sending an end-of-interrupt com¬ 
mand to the 8259. Manipulating 
hardware, after all, is one of the big 
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attractions of going to assembly lan¬ 
guage. Seeing these examples in print 
takes away a lot of the mystery. 

Still another audience is those 
people who were overwhelmed by 
the detail in IBM's Technical Refer¬ 
ence manual and macro assembler 
manual and who want only some of 
the essentials and a couple of real ex¬ 
amples to stare at. Leaving out details 
that are unnecessary for reading pro¬ 
grams is the key to this book. Pro¬ 
gram layout (setting up the stack and 
other segment(s) is described once, 
from then on all the examples use 
this layout in a cookbook fashion. 
One result of this is that the authors, 
by choosing the options for you, 
make the 8088 look much more rea¬ 
sonable than it really is. 

One complaint I have about this 
book is that the discussion of condi¬ 
tional jumps is too brief. This subject 
has always been a problem for me 
when reading assembly language. 

The first test in the first program ex¬ 
ample was SUB AL, 'O' then JC ER¬ 


ROR! The four-page description of 
arithmetic instructions and flags 
didn't really give me a good hint 
about how subtract sets the carry. 
Also, the discussion about setting the 
flags was fifteen pages from the dis¬ 
cussion of the jumps that tested 
those flags. There is no mention of 
the convention of "above" and "be¬ 
low" (JA, JB), which signify un¬ 
signed comparisons, or of "greater" 
and "less" (JG, JL), which signify 
signed comparisons. Finally, program 
examples frequently did a compare 
(CMP) followed by jump on zero flag 
(JZ) rather than jump on equal (JE). I 
admit that these generate the same 
instruction, but I think the program¬ 
mer really wanted to test if the two 
things were equal, not whether the 
compare instruction set the zero flag. 

On the other hand, I was partic¬ 
ularly impressed by the section on 
serial communications. It begins with 
the sentence, "Before we explore 
how to control the communications 
adapter, a complete background on 
serial communications is presented." 
This promises a lot, and, at least for 
me, it delivers. In ten pages they 
summarize just what I want to know 
about baud rates, start bits, stop bits, 
parity, modem control signals, 
UARTs, and RS232. I showed this 
section to all my friends. 

This book is definitely not the 
only book you will ever need to 
learn assembly language (among oth¬ 
er things there is no mention of in¬ 
structions such as LEA—load effec¬ 
tive address—or AAA —ascii adjust 
for addition). Nor is this the only 
book you will ever need to use DOS 
or the BIOS (while it tells you how 
to open a file and read the directory, 
it never mentions how to delete a 
file or what the directory contains 
beyond the file name). However, this 
is definitely a good book for getting 
your feet wet. Imi^l 

— William Appelbaum 
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For your IBM/PC 

mbp GOBOL: 

4 times fester, 

and now with 


SOKT&CHAIN 





GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


Microsoft 

COBOL 


mbp 

COBOL 


Level IP 
COBOL 


R-M** 

COBOL 


mbp COBOL can be summed up 
in one word: fast. 

Because it generates native 
machine language object code, the 
mbp COBOL Compiler executes 
IBM/PC* programs at least 4 times 

faster (see chart). Fast also describes our new SOR1J which can sort four- 
thousand 128-byte records in less than 30 seconds. A callable subroutine or 

stand-alone, 9 SORT 
control fields can be 
specified. And our new 
CHAIN is both fast and 
secure, conveniently 
transferring control from 

one program to another, passing 233 parameters. Plus, new 
extensions to ACCEPT & DISPLAY verbs give better, faster 
interactive programming. 

The 

128K system with hard disk required. MBM/PC is an IBM TM; *'Level II Complete 

COBOL. 

An Interactive Symbolic Debug Package 
included standard; Multi-Keyed ISAM Structure; 
listing options allow source & object code, map 
& cross-reference checking; GSA Certification 
to ANSI 74 Level II; mbp has it all. 

It’s no surprise companies like Bechtel, 

Chase, Citicorp, Connecticut Mutual, and 
Sikorsky choose mbp COBOL; make it your 
choice, too. mbp is available at Vanpak Soft¬ 
ware Centers, or direct; just send the coupon, 
or call for complete information-today 

CIRCLE NO. 165 ON READER SERVICE CARD 


is a Micro Focus TM; "*A Ryan-McFarlandTM; ""A Microsoft TM. 


mbp COBOL: 
4 times faster. 


rtt07 


mbp Software & Systems 
Technology, Inc. 

7700 Edgewater Drive, Suite 360, Oakland, CA 94621 
Phone 415/632-1555 

Please send complete mbp COBOL information to: 


CITY/STATE/ZIP _ 
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Taxes by the PC 

Three software packages designed primarily for the professional tax planner: 
Cal-Q-Tax, Micro-Tax (Level II), and SofTax 


Max Stul Oppenheimer 


In 1934, Circuit Court Judge Learned 
Hand wrote "there is not even a pa¬ 
triotic duty to increase one's taxes." 
The United States Supreme Court af¬ 
firmed (Helvering v. Gregory, 69 F.2d 
809, 810 [2d Cir. 1934], aff'd sub 
nom. Gregory v. Helvering, 293 U.S. 
465 [1935]). 

Today, there is a wide variety of 
PC software available to help main¬ 
tain a razor-sharp edge between pa¬ 
triotism and charity. I reviewed three 
such packages: Cal-Q-Tax, Micro-Tax 
(Level II), and SofTax. 

I did not find a package that is 
designed for doing a last-minute sim¬ 
ple individual return. If it is April 14 
and you are reading this article in the 
hope of finding an eleventh-hour 
miracle, stop right now and pick up a 
copy of IRS Form 4868 (Application 
for Automatic Extension of Time to 
File U.S . Individual Income Tax Re¬ 
turn) and follow the instructions. 
Then buy a hand calculator or a 
spreadsheet program, both of which 
will have some residual value after 
the return has been prepared. April, 
1984 is really the wrong time of year 
to begin thinking about doing any¬ 
thing with your 1983 tax returns ex¬ 
cept filling out the forms. About the 
only tax planning that can still be 
done is opening an IRA (Individual 


Retirement Account). 

Although all three packages have 
much to recommend them and are to 
some extent menu-driven, they are 
really not designed for the casual user 
(nor do they purport to be): 


1) They cannot take the place of 
a tax professional —they calculate ac¬ 
curately, but they do not give advice 
or spot alternatives. 

2) They are expensive consider¬ 
ing that their use is quite limited. 


Table 1: Key Features of Cal-Q-Tax, Micro-Tax, and SofTax 


PRO¬ 

GRAM 

PRICE 

MINIMUM 

SYSTEM 

REQUIRE¬ 

MENTS 

I/O 

FORMAT 

TIME TO 
PREPARE A 
RETURN* 

AVAIL¬ 

ABLE 

FROM 

CAL-Q- 

TAX® 

$595 

128K-DOS 1.1 
192K-DOS 2.0 

2 drives 

3-tier, with 
increasing 
levels of 
detail 

v i hr—note 
that the 
Cal-Q-Tax 
program will 
not accept the 
level of detail 
accepted by 
the other two. 

Tax 

Management, 

Inc. 

1231 25th St. 
N.W. 

Washington, 

DC 20037 
800-424-2938 

Micro- 

Tax® 

(Level II) 

$1,000 

initially 

Annual 

revisions, 

$350 

96K 

1 drive 

Ready-to- 

file 

l y 4 hrs 

Microcomputer 
Tax Systems, 

Inc. 

6203 Variel 

Ave. 

Suite A 
Woodland 

Hills, CA 91367 
213-704-7800 

SofTax® 

$199 

VisiCalc® 

2 drives 

64K 

Ready-to- 

file 

1 ^4 hrs 

Design Trends 
P.O. Box G 
Wilton, CT 
06897 

203-834-1560 

Hand 

calculator 

$8 

- 

8-digit LED 

2 hrs 

- 


♦All packages were used to calculate the same return, consisting of six forms. Time reported is from the time 
the machine was turned on until the tax was calculated—it does not include the time to read the manual. Use 
for comparison only—your mileage may vary. 
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How to dress up your ibm pc; 




Low cost data acquisition 
and control for the 
IBM Personal Computer. 

Data Translation is fashioning a new look in the personal 
computer market. 

Our new single board plug-ins bring complete analog 
and digital I/O capability to your IBM Personal Computer. 

The complete DT2801 I/O system fits on just one 
board. It includes A/D with programmable gain, D/A, dig¬ 
ital I/O, and a programmable clock and has direct mem¬ 
ory access capabilities. The DT2805 features the same 
functionality, with provision for low level analog input. 

Whether your application is in laboratory research 
or industrial process control, our board family provides 
power and performance to match that of the IBM PC 
... up to 28kHz A/D throughput, DMA, 10,12, or 16-bit 
A/D resolution, or 4 channels of simultaneous sample 
and hold. 

The DT2801 and DT2805 are easy to use. Just 
plug either one into an IBM Personal Computer 
expansion slot. No need for separate housing or 
cables. A screw terminal panel with optional 
thermocouple cold junction compensation is 
available for connecting analog and digital input 
signals. 

And they’re easy to program. More than 30 I/O functions 
are accessed with just 3 commands from BASIC. Programming 
instructions and example programs are detailed in the comprehen¬ 
sive User Manual. Optional PCLAB and PCTHERM software 
packages provide sophisticated BASIC-CALLable macro-routine 
libraries for fast real-time programming. 

Plus, as with all Data Translation products, the DT2801 and 

DT2805 are fully 


On-Board 16- Channel 

Microprocessor 12-Bit A/D with 

- programmable gain 


Power Supply 




2-Channel 
12-Bit D/A 




16 Lines 
Digital I/O 


^Programmable 
\ Clock _ 


\ 


IBM PC 
Interface 


The DT 2801 and DT 2805 are complete single 
board data acquisition systems for the IBM 
Personal Computer. 


backed by our service 
and support team. 

No other analog 
I/O systems for the 
IBM Personal Com¬ 
puter offer such 
quality, power, and 
performance for such 
a reasonable price. 

But, by now you 
probably expect that 
from Data Translation. 

We don’t just fol¬ 
low the latest trends. 
We set the style. Call 
(617) 481-3700. 


Fred Molinari, President 


DATA TRANSLATION 



World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951-646. 

European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 Tlx 849-862. 
IBM PC is a registered trademark of IBM. 
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For Seeds... 

it's Burpee 

For Clothes... 

it's L.L. Bean 

For Gifts... 

it's Horchow 

and 

For Software... 

it's Strictly 
Soft 
Ware 



If you're tired of 
guessing about what the 
software does—and when it 
will arrive—let us help. 
Our free, industry-leading 
catalog is crammed with 
information about our full 
line of software, offered at 
sensational prices. Write us 
and find out why Strictly 
Soft Ware is the mail-order 
leader in price, support, 
and delivery. 


Your Corporate 
Software Connection 


StricHf Soft Wirt's national Accoonts Prepram 
mtkts software boffnp ttsf for kr§§ er- 
§enirations. Got tho pries, sopped, selection, end 
dofbsry poo need from Strfctif Soft Were. 


Strictly Soft Ware 1-800-848-5253 


r ---—i 

To receive your free catalog right 

away, send this coupon to the address 
below. Do you want our □ Apple or 
□ IBM Catalog? 


NAME 


STREET 


CITY 

( ) - 

PHONE 


STATE 


ZIP 


Strictly Soft Ware 
P.O. Box 338 
Granville. OH 43023 
Orders: 1-800-848-5253 
In Ohio & Technical 
Assistance: 1-614-587-2938 



PCT 


Multi-tasking... 

Multi-user... 

MultiLink! 

MultiLink turns PC-DOS (or MS-DOS) into a multi-user, multi-tasking 
system without expensive hardware. If you have at least 96K of memory, 
MultiLink is all you need for concurrent processing. 

If you also have serial ports and appropriate terminals, you can station up to 8 
additional users running normal DOS applications. 

MultiLink permits task synchronization, prioritization, disk and file sharing, 
and other features geared to development of multi-user software. 

Also included is a full-featured bulletin board system allowing dial-in access 
which runs as an independent task. 

On the market since February of '83, MultiLink supports the IBM PC or XT 
running either PC-DOS 1.1 or 2.0, and will handle future releases as required. 
Also supported are the Columbia, Corona, and Eagle 1600 series, with others 
under development. 

Available now at $225. Evaluation version for the faint of heart. Visa, MC 
accepted. Dealer inquiries invited. 


G 


THE SOFTWARE LINK, INC. 


6700 23-B ROSWELL RD. • ATLANTA, GA 30328 • 404/255-1254 
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PERSUASIVE 

PERIPHERAL 


PC: Tech Journal not only sells 
itself at a nice profit, it creates 
awareness of the hardware and 
software in your store. It’s like 
having another salesperson on 
your staff—one who pays you. 

One who goes home with custom¬ 
ers and continues to influence buy¬ 
ing decisions long after you’re 
closed for the day. If you’re inter¬ 
ested in a low-ticket item with 
top-of-the-line sales power, let’s 
talk now. 

CALL COLLECT: (212) 725-7679 

Or write: Ziff-Davis Publishing Company 

Computers and Electronics Publications 
Retail Sales 
One Park Avenue 
New York, NY 10016 

Minimum order, 10 copies. We pay all shipping costs to your store. 
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3043B © RIXON INC. 1983 


The Rixon PC212A... 

The Perfect Modem 
For Your IBM® PC 
...Only $ 499 

The Rixon® PC212A offers you the only 300/1200 BPS full duplex 
modem with auto dial and auto answer that plugs directly into any of 
the IBM PC® * card slots. Because the Rixon PC212A was designed 
specifically for the IBM PC, it is loaded with user benefits. 

The PC212A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 

Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM PC. An internal microproces¬ 
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 

A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered. 

In the event of power disrup¬ 
tion a battery back-up pro¬ 
tects all memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro¬ 
grams written for the Hayes 
Smartmodem™**such as 
CROSSTALK.™^Also available 
for use with the PC212A is the 

Rixon PC COM I,™# a communications software pro¬ 
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC212A and the IBM PC. PC COM 
I operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro¬ 
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source SM& ), as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 
time as the PC212A. The PC212A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 

direct at 800-368-2773 and ask _ _ _ _ __ = 

for Jon Wilson at Ext. 472. | sangamoweston J =: ~E=r = = s=l=s 


* IBM is a registered trademark of the 
International Business Machine Corp. 
** Hayes Smartmodem is a product of 
the Hayes Stack ™ series, a 
registered trademark of Hayes 
Microcomputer Products Inc. 

+ CROSSTALK is a trademark of 
Microstuf Inc. 

PC COM I is a trademark of 
Rixon Inc. 

& The Source is a servicemark of 
l Corp. 


The Rixon PC212A Card Modem 


Another Modem Good Enough To Be Called RIXON 
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PC212A.$499. 

PC212A WITH 

ASYNCH PORT.$539. 


2120 Industrial Pky., Silver Spring, Md. 20904 
301-622-2121 TWX 710-825-0071 TLX 89-8347 
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Bearing in mind that the tax law and 
tax rates change every year, the cost 
of these packages must be justified 
solely on the basis of their value this 
year—you will have to buy a new 
package (or at least an update) to do 
next year's taxes. In that context, 
even the least expensive package is 
not cheap, unless you plan to share 


the cost of the package by reselling it 
once you have done your own taxes. 

3) To become familiar with them 
requires enough time that a simple 
return can be prepared more quickly 
using a calculator and pen. 

Individual Reviews 

Cal-Q-Tax. Cal-Q-Tax is strictly a 


professional tax-planning tool, and a 
slick one. Its I/O does not even 
vaguely resemble a Form 1040. For 
example, if you have dividend in¬ 
come from more than one company, 
you must calculate and enter the sum 
rather than the individual payments. 

The display is three-tiered: there 
are a main worksheet, sub-work¬ 
sheets, and help screens. Data can be 
entered directly on the main work¬ 
sheet, where the tax is calculated. 
When additional detail is required, 
subworksheets are accessed. Pressing 
W when the cursor is on the "Ordi¬ 
nary Income" line of the main work¬ 
sheet produces 
Wages 

Self-Employment Income 
1231 Ordinary Loss 
Other Ordinary Income 

Data entered here will be 
summed and the result displayed on 
the "Ordinary Income" line of the 
main worksheet. 

Hold on —what about dividends? 
Aren't they ordinary income? Place 
the cursor on the "Other Ordinary 
Income" line and type H for Help. 
The Help screen explains that ordi¬ 
nary income is the total of interest, 
dividends, and net income from 
rents, royalties, estates, trusts, part¬ 
nerships, etc. 

Data entry is quick, partly be¬ 
cause of the level of abstraction and 
partly because of the well-designed 
structure of the package. 

The Cal-Q-Tax manual is easy to 
use, although there was no index 
when I reviewed this package (one 
should be available by the time this 
article is published). 

There are advanced-planning fea¬ 
tures for doing projections for future 
years and for comparing alternatives 
simultaneously on-screen. 

Cal-Q-Tax's one drawback is its 
inability to prepare ready-to-file out¬ 
put. Overall, it is an impressive, easy- 
to-use planning tool. 

Micro-Tax (Level II). Micro-Tax 
will produce fileable forms and 
comes with transparent overlays for 
Form 1040. It accepts more detail 


^ Pascal and C Programmers 

► Blaise Computing's productivity tools allow Pascal and C programmers 
to develop reliable software taking full advantage of the capabilities of 
the IBM PC and XT. Support for Microsoft and IBM Pascal, and Micro¬ 
soft (Lattice) C is provided. Because all routines are carefully con¬ 
structed in the language for which they were designed, the tools pro¬ 
vide an excellent model. Pascal procedure support is implemented as 
separately compiled units, and the C functions are delivered as part of 
a function library. Now you can write your applications rapidly in the 
two most powerful languages available for the IBM PC. All packages 
come with a comprehensive Reference Manual, extensive examples and 
sample programs. 


V 

TOOLS 


All Source Code is included 


Total string capability, complete screen access, keyboard handling a graphics interface, 
access to all BIOS functions, and much more are provided in over 40 routines. All routines 
are carefully crafted and documented to give you the information and flexibility you need. 
A general Macro Assembler BIOS gate allows you to access any BIOS function from Pascal 
or C, and demonstrates how to interface assembly language routines. Everyone using Pas¬ 
cal or C should have TOOLS. User Manual only. $30. 


TOOLS 2 


All Source Code is included 


The power of DOS 2.0 is supported using high level Pascal procedures or C functions. 
Program chaining, DOS internal and external command execution, use of all available 
memory, extended file handling, and other utilities are some of the features provided. A 
general DOS gate allows you to access any DOS function from Pascal or C. User Manual 
only, $30. 


VIEW MANAGER 


Source Code available 


VIEW MANAGER is a screen support system of a mainframe for the IBM Personal Com¬ 
puter. VIEW MANAGER is a menu driven, screen oriented system allowing you to develop 
user oriented screen interfaces. Screens are constructed with a true Screen Painter sup¬ 
porting any attribute or color, and the screens are stored efficiently in a Screen Database. 
Database utilities allow you to copy screens to stand-alone databases and to archive 
screens. VIEW/LIBRARY supports access to screens and true block mode data capture and 
display from application programs. Available soon will be VIEW/LIBRARY for Microsoft 
(Lattice) C. The source to the procedure library is available for an additional $150.00 
Demonstration diskette and User Manual $35. 

^ VIEW MANAGER, TOOLS and TOOLS 2 run on the IBM Personal Com 
puter and XT. TOOLS 2 requires DOS 2.0; TOOLS and VIEW MAN¬ 
AGER can be used with any version of DOS. Specify if you wish Pascal 
(Microsoft and IBM) or Microsoft (Lattice) C versions. Blaise Com¬ 
puting can also provide you with the Microsoft Pascal and C compilers 
with qualified support. Call or write for details. 


TOOLS 125.00 

TOOLS 2 100.00 

VIEW MANAGER 275.00 

VIEW MANAGER (with Library Source) 425.00 1609 Acton Street 

MS-Pascal Compiler 325.00 Berkeley. CA 94702 

Microsoft C Compiler 450.00 (415)524-6603 
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COMPUTING 

INC. 
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THE FIRST AND ONLYINDEPENDENT STORE IN NYC 
DEDICATED TO IBM' PC SOFTWARE AND PERIPHERALS 
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IN STORE WE DEMONSTRATE MOST PRODUCTS WE SELL—BY APPOINTMENT ONLY 

CIRCLE NO. 183 ON READER SERVICE CARD 

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI. 

10:00 A.M.-4:00 P.M. E.S.T. SAT. 

_ PC LINK, CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018 

WE WILL CARRY PRODUCTS FOR PC JUNIOR AND PC3750 .CALL 

TANDON 10 MB HARD DISK.CALL 


BUSINESS SOFTWARE 


ALPHA SOFTWARE 

DATA BASE MANAGER II. $205.00 

EXECUTIVE PACKAGE. 109.00 

MAILING LIST. 79.00 

TYPE FACES. 89.00 

APPLIED SOFTWARE 

VERSAFORM. 275.00 

ASHTON-TATE 

dBASE II (PC DOS). 389.00 

BOTTOM LINE STRATEGIST. 299.00 

FINANCIAL PLANNER. 449.00 

FRIDAY. 199.00 

CACTUS SOFTWARE 

COLORGRAPHY. CALL 

CONTINENTAL 

HOME ACCOUNTANT PLUS. 95.00 

ULTRA FILE. 139.00 

FOX & GELLER 

D. GRAPH. CALL 

DIUTIL. CALL 

GRAFOX. CALL 

OZ. CALL 

QUICKCODE. CALL 

HARVARD SOFTWARE 

HARVARD PROJECT MANAGER. CALL 

HAYES 

SMARTCOM II. 85.00 

HOWARD SOFTWARE 

REAL ESTATE ANALYZER. 180.00 

INNOVATIVE SOFTWARE 

TIM III. 329.00 

I U S 

ACCOUNTING AR/AP/GL. CALL 

INVENTORY CONTROL. CALL 

ORDER ENTRY. CALL 

PAYROLL. CALL 

EASY WRITER ll/SHELLER/MAIL .... CALL 

EASY FILER. 240.00 

EASY PLANNER. 169.00 

LINK SYSTEMS 

DATAFAX. 199.00 

LIFETIME SOFTWARE INC. 

VOLKSWRITER 1.3V. CALL 

LOTUS DEVELOPMENT CORP. 

LOTUS 1 -2-3. (NO MAIL ORDERS).. CALL 

MICRO PRO 

CALCSTAR. CALL 

INFOSTAR. CALL 

WORDSTAR. CALL 

WORDSTAR PROFESSIONAL. CALL 

SPELLSTAR. CALL 

MAILMERGE. CALL 

SUPER SORT. CALL 

MICROSOFT 

MULTIPLAN. 179.00 

COMPILERS. CALL 

NORTH AMERICAN BUSINESS 

MEMORY SHIFT. 69.00 

NORTON COMPUTER 

NORTON UTILITIES. 55.00 


PC SOFTWARE 

CREATABASE. 65.00 

SAWNEY SOFTWARE 

TAX MODE. CALL 

SOFTWARE ARTS 

TK SOLVER. CALL 

FINANCIAL MANAGEMENT. CALL 

MECHANICAL ENGINEERING. CALL 

SOFTWARE SYSTEMS INC. 

MULTIMATE. CALL 

SORCIM 

SUPERCALC II. 159.00 

SUPERCALC III. CALL 

VISICORP 

VISICALC FOUR . 179.00 

DESKTOP PLAN. 219.00 

VISIFILE. 219.00 

VISITREND/VISIPLOT. 219.00 

VISIWORD. 249.00 

DISK DRIVES 

TANDON TM 100-2 . 229.00 

TANDON TM 50-2. 450.00 

MULTIFUNCTION BOARDS 

PARADISE SYSTEMS 

MULTIDISPLAY CARD. CALL 

64 RAM CHIPS. CALL 

AST CARDS. CALL 

QUADBOARD CARD. CALL 

AMDEK MAI CARD. CALL 

PC MOUSE. CALL 

FTG LIGHTPEN . CALL 

QUADCOLOR CARD. CALL 

PLANTRONICS COLOR PLUS CARD ... CALL 
HERCULES. CALL 

ENTERTAINMENT & EDUCATION 

ATI TRAINING PACKAGES. ea. 65.00 

COMPUTER FACTS IN 5. 22.00 

DEADLINE. 37.00 

FLIGHT SIMULATOR. 35.00 

FRIENDLY ARCADE. 39.95 

FRIENDLY PC INTRO SET. 39.95 

FROGGER. 25.00 

GORGON. 29.00 

HIDE & SINK. 22.00 

HI RES #4. 27.00 

MY LETTERS, NUMBERS & WORDS ... 32.00 

PC CRAYON. 39.00 

PC TUTOR. 49.00 

PINBALL. 32.00 

PLANET FALL. 39.00 

SERPENTINE. 25.00 

SPACE STRIKE. 25.00 

SPINNAKER SERIES. CALL 

STAR CROSS. 29.00 

SPYDER. 29.00 

SUSPENDED. 39.00 

TACHYON. 29.00 


WITNESS. 39.00 

WIZARDY. 49.00 

ZORK I, II, III. ea. 27.00 

ZURAN DEFENDER. 25.00 

FUNTASTIC 

BIG TOP. 28.00 

COSMIC CRUSADERS. 28.00 

MASTER MINER. 28.00 

SNACK ATTACK. 28.00 

ACCESSORIES 
CURTIS PRODUCTS 

DISPLAY PEDESTAL. $50.00 

MONO CABLE. 38.00 

KEYBOARD CABLE. 30.00 

SYSTEM STAND. 19.00 

DIABLO RIBBON. 5.50 

EPSON TWIN PAK RIBBONS 70/80 .... 20.00 

FLIP N FILE. 24.50 

KRAFT JOYSTICK. 45.00 

DISKETTE CASES. 2.95 

DESKTOP PRINTER STANDS. CALL 

KEYBOARD DRAWER. 75.00 

CRT D/DRIVE & KEYBRD COVERS .... CALL 

HAYES MACH III JOYSTICKS. 42.00 

MONITORS 

AMDEK 310A. $189.00 

COLOR 11+. CALL 

PRINCETON GRAPHIC HX-12. 519.00 

ZENITH RGB MONITOR. 525.00 

MODEMS 

HAYES SMART MODEM. $205.00 

HAYES SMART MODEM 1200. 485.00 

HAYES SMART MODEM 1200B. 449.00 

DISKETTES 

DYSAN 

5.5. /D.D. $33.00 

D.S./D.D. 39.00 

MAXELL 

5.5. /S.D. 26.00 

D.S./D.D. 37.00 

VERBATIM (5 year warranty) 

21144 HEAD/CLEAN KIT. 10.50 

5.5. /D.D. 26.00 

D.S./D.D. 37.00 

PRINTERS 

DIABLO P32 D-MATRIX. CALL 

DIABLO 630. CALL 

DIABLO 630 TRACTOR FEED. $249.00 

DYMAX 15-25. CALL 

C ITHO PROWRITER 15. CALL 

PROWRITER F10. CALL 

IDS PRISM 132 COMPLETE. 1499.00 

OKIDATA 92 P. 465.00 

93P. 739.00 

SILVER REED EXP 500 . 439.00 

SILVER REED EXP 550 . 639.00 

TOSHIBA PI 350 . CALL 

EPSON FX SERIES. CALL 

DYNAX DX-15 OR DX-25. CALL 

NEC 2050. CALL 

NEC 3550. CALL 

PRINTER CABLE/PARALLEL. 29.00 


callTOLL FREE 800-221-0343 


All prices listed in this ad are valid March 1-31, 
1984. All Brands are Registered Trademarks. 
IBM is a Registered Trademark of IBM Corp. 
-TERMS AND CONDITIONS- 


IN NEW YORK callI-212-730-8036 


We reserve the right to repair, replace or return to manufacturer for repair, all goods 
acknowledged faulty or damaged on receipt by customer. Customer must call for Return 
Authorization Number before returning any goods. Prompt attention will be given to all 
damaged and faulty returned goods. Any goods returned for credit are subject to 10% 
restocking charge, plus shipping charge. No returns for credit on any software. Customer 
must deal with the manufacturer directly if the customer finds any false claims made by 


the manufacturer. All goods are shipped U.RS. only. Add 2% of price, or minimum of $3.00 
for shipping. We do not ship C.O.D. Please allow one to two weeks for personal or cor¬ 
porate checks to clear. To expedite shipping send money order, certified cashier’s check, or 
charge to your VISA, MasterCard, Diners, Carte Blanche WE DO NOT Add a Service Charge 
For Credit Card Usage. Prices subject to change without notice. NOT RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. Terms, conditions and prices differ in our store. 

























































































































































FULL 

SOURCE 

CODE 


A GOOD WAY 
TO LEARN C 


f PARTIAL CONTENTS 

♦ DOS 2.0 


over 25 functions ♦ Complete Video 
Access for Text and Graphics ♦ Over 60 String 
Functions (including “justify” and “center”) 

♦ Rainbow Series Color Text ♦ Time and Date 

♦ Over 40 IBM Graphics Printer functions ♦ Total 
Access to Function and Special Keys ♦ RS232 Async 

♦ All BIOS Functions ♦ Some functions are “BASIC 
Equivalent” ♦ Software Diagnostics ♦ Disk functions 

♦ Utility functions ♦ and more . . . 

i THE GREENLEAF FUNCTIONS 4 # . 

Nearly 200 functions, 180 page manual, 3 Libraries, 
Extensive Examples of each function, Full 
Source Code in C and Assembler, 

Demo Programs 

Save Months of 
Painstaking 
Work . . . 


Add $7.00 for postage and 
handling. Specify Compiler - 
(C86, Lattice, or Microsoft) 
MasterCard and VISA Accepted 
Price subject to change without notice. 
Dealer Inquiries Welcome 


LIBRARY 
{Iff ANYWHERE 


The Greenleaf Functions is a trademark of Greenleaf Software. C86 is a trademark of Computer 
Innovations Inc. IBM, IBM PC, PC XT, and PCDOS are trademarks of International Business 
Machines Corp. Lattice is a trademark of Lattice Inc. Microsoft C and MSDOS are trademarks 
■■M ' ' f jfluu| \ of Microsoft Inc. 

GREENLEAF SOFTWARE >2101 HICKORY DRIVE ♦ CARROLLTON, TEXAS 75006 


which the sale date was five years af¬ 
ter the purchase date ; it also accepted 
a sale date prior to the purchase date. 

I found the manual difficult to 
use as a reference: for example, there 
is no index. I barely averted a menu- 
driven disaster when, in an effort to 
delete one schedule, I selected "15 
Delete Client Files" (which removes 
the entire set of forms) instead of se¬ 
lecting "2 Select Schedules and 
Forms" followed by "2 Delete Sched¬ 
ules" and "4 File the Selected List." 
SofTax. Of the three packages, Sof- 
Tax is the closest to being suitable for 
casual use. It requires VisiCalc, and 
suffers from some VisiCalc-related 
problems: for example, under certain 
circumstances you must hit the recal¬ 
culate key ("!") seven times to get the 
correct answer. Other problems are 
that format restrictions do not allow 
the screen display to parallel the IRS 
forms and that you can't enter cer¬ 
tain mixed numeric and alpha data 
(such as "500 shares IBM" as a de¬ 
scription of property on Schedule D). 
On the other hand, SofTax has the 
advantage that its use is very nearly 
intuitive if you have used VisiCalc. 

Data entry follows essentially the 
same format used by the IRS forms, 
with some accommodation for the 
limited column widths. 

SofTax has fewer forms available 
than either of the other two pack¬ 
ages, so be sure it will handle your 
applications before purchasing it. 

Summary 

Table 1 compares key features of 
these packages. All three products are 
better suited to the tax professional 
than to the casual user. 


Max Still Oppenheimer has an engineering 
degree from Princeton and a law degree from 
Harvard. He is a partner at Venable, Baetjer, 
and Howard in Baltimore. 


Legal Brief 


than Cal-Q-Tax but also requires 
more disk-access. Data entry is menu- 
driven and requires that a new client 
disk be initialized (as well as format¬ 
ted), a new client file created, and 
schedules selected before any data is 
entered. Actual data input follows 
the format used on the IRS forms. 

Following data entry, additional 


returns to menus are required: "com¬ 
pute tax," "compute all schedules," 
"calculate tax," and "display recap." 

Micro-Tax lacked error trapping 
in places I would have expected it. It 
accepted an IRA contribution of 
$15,000—far in excess of what the 
IRS would accept. It accepted an en¬ 
try under "short-term capital gain" in 
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.NEW PRODUCTS* 

Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

Version 

•CP/M-86 

IBM PC, MSDOS* * 
Versions • 

• XASMZ80 

Z-80 



• XASM85 

8085 



XASM05 

6805 



XASM09 

6809 



XASM18 

1802 


$250.00 

XASM48 

8048/8041 


each 

XASM51 

8051 

$200.00 


XASM65 

6502 

each 


XASM68 

6800/01 



XASMZ8 

Z8 



XASMF8 

F8/3870 


$300.00 

XASM400 

COP400 


each 

XASM75 

NEC 7500 

$500.00 

Coming soon: XASM68K...68000 



Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed With Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 

bVi" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 

Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT — full-screen text edi¬ 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version. $150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer.$389 

Options include: 

• Software Driver Package - 

• enhanced features, no installation 


• required. 

• CP/M-80 Version.$ 75 

• IBM PC Version.$ 95 

RS 232 Cable.$30 

8748 family socket adaptor ... $ 98 

8751 family socket adaptor . . . $174 

• 8755 family socket adaptor . . . $135 

• G7228 Programmer by GTek baud 


• to 2400 ... superfast, adaptive program- 

• ming algorithms ... programs 2764 in one 

• minute. 

• Programmer.$499 

• Ask us about Gang and PAL programmers. 

• HEXTRAN Universal HEX File Con- 

• verter - Converts to and from Intel, 

• Motorola, MOS Technology, Mostek, 

• RCA, Fairchild, Tektronix, Texas 

• Instruments and Binary formats. 

• Converter, each version.$250 


Call Us 

If you’re thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, we’ll help you 
find out who does. If you like, we’ll even 
talk about Bach. 

CALL TOLL FREE 1-800-448-8500 

(In the U.S. except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now 
available - please specify. Prices do not include shipping and 
handling - call for exact quotes. OEM INQUIRIES INVITED. 

'Trademark of Digital Research * 'Trademark of Microsoft 



AVOCET yT 
SYSTEMS INC, 

DEPT. 384-PCT 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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PC/STD Link 


Hardware, 


software, and other developments for the PC 


HARDWARE 


CYB Systems, Inc. an¬ 
nounced two products for 

the PC: the Unite 4i PC 
Network Server Sys¬ 
tem and the Unite 16i 
PC Network Server 
System. The 4i allows up 
to four PC users to share 
UNIX and MS DOS files, 
providing all the multi-user, 
multi-tasking networking ca¬ 
pabilities of the UNIX oper¬ 
ating system. It is a dual 
operating system computer/ 
network server that measures 
9 by 14 by 15 inches and can 
be used as a stand-alone IBM 
PC compatible microcomput¬ 
er and/or serve as the central 
node in a network of up to 
three other PCs, XTs, or ex¬ 
isting CRT terminals. The 
16i is a desktop or rack- 
mount unit that can be used 
as the central node in a net¬ 
work of up to 16 PCs, XTs, 
and CRT terminals. It has a 
high-speed microprocessor 
board and standard features 
that include one megabyte of 
floppy disk storage and 96 
megabytes of hard disk stor¬ 
age. 4i, $11,950; 16i, $39,950. 
CYB SYSTEMS, INC. 

6448 Highway 290E 
Suite D-106 
Austin, TX 78723 
512-458-3224 
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From Storex comes the 
first of its 400 series, com¬ 
pact high-performance 5 ^4- 
inch mass storage systems for 
the PC-the SX410~with 
formatted storage capacity of 
5 megabytes fixed and 5 me¬ 
gabytes removable. Specifi¬ 
cally designed to take advan¬ 
tage of the latest Memorex 
technology, the SX410 will 
use the Memorex Minimark 
rigid disc cartridge. $3,995. 
STOREX CORPORATION 
999 Independence Awe., 
Bldg. E. 

Mountain View, CA 94043 
415-961-1980 
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Winterhalter, Inc. has 

introduced its DataTalker 
product line—three commu¬ 
nications products for the 
PC. DataTalker PC ena¬ 
bles PCs and XTs to emulate 
seven different IBM termi¬ 
nals and to communicate 
with IBM mainframes and 
compatibles. Powered by the 
micro's processor, DataTalker 
PC has two serial channels 
capable of synchronous or 
asynchronous operation 


through either port; will fit 
any backplane slot in the PC 
or XT, including the frac¬ 
tional slots,- and requires 
128K of system memory. 
DataTalker II is an intel¬ 
ligent front-end processor 
that plugs into a micro's RS- 
232 serial port, and, using a 
choice of included software, 
the micro emulates several 
different remote batch and 
interactive IBM terminal sys¬ 
tems. The emulation soft¬ 
ware is delivered with the 
DataTalker on system-com¬ 
patible diskettes, which are 
then downloaded from the 
micro to relieve the user sys¬ 
tem from all communica¬ 
tions overhead and overload. 
DataTalker II is housed in a 
case measuring 9x5x3 
inches. DataTalker 
PC/+ is a smart board de¬ 
signed to allow PCs and XTs 
to communicate with main¬ 
frame computers and com¬ 
munications networks. It is 
similar to DataTalker II, but 
requires no cables or inde¬ 
pendent power supply. Data¬ 
Talker PC, $695; DataTalker 
II, $995; DataTalker PC/ + , 
$895. 

WINTERHALTER, INC. 

3853 Research Park Dr. 

Ann Arbor, MI 48104 

313-682-8834 
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The PC/STD Link and 
Mac Pac from rmac are 
compatible peripherals that 
link the PC to the widely 
used STD BUS environment. 
PC/STD Link consists of two 
circuit cards linked by a rib¬ 
bon cable. One card is in¬ 
stalled in the PC and the 
other in any STD BUS enclo¬ 
sure It serves as an interface 
and controller between the 
systems, providing parallel 
communications with optical 
isolation and parity check¬ 
ing. The Mac Pac is a com¬ 
panion to the PC/STD Link, 
designed to hold up to 13 
STD BUS cards. $1,295 each. 
RMAC 

716 Capitola Awe., Ste. G 
Capitola, CA 95010 
408-476-9637 
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Four peripheral products 
have been added to the 
IDEAdisk line for the PC 
and XT by IDEAsso- 
ciates. The new products 
are IDEAgraph, a high-speed, 
high resolution graphics 
card, IDEAComm 3278, PC- 
to-mainframe communica¬ 
tions, IDEAshare and IDEA- 
net, resource sharing prod¬ 
ucts, along with the expan¬ 
sion of the IDEAdisk Win¬ 
chester disk line. IDEAgraph 
is available in 28MHz and 
40MFiz versions with 128 or 
256k. $895-$l,895. IDEA¬ 
Comm 3278 emulates the 


March 1984 


195 













IBM 3278 terminal and pro¬ 
vides PC-to-mainframe coax¬ 
ial communications via the 
IBM 3276 and/or 3274 con¬ 
troller, SNA/SDLC or Bi¬ 
sync. $1,195. IDEAshare is a 
software product designed for 
resource sharing among four 
PCs or XTs within a 100-foot 
distance. $595. IDEAnet, de¬ 
signed for large-scale net¬ 
working among 20 or more 
PCs, is a combined hardware 
and software product. $595 
for hardware, $795 for soft¬ 
ware. Among the new IDEA- 
disk line is a 10MB IDEA- 
disk that is internally 
mounted; others in the line 
are externally mounted and 
range in storage capacity 
from 10MB fixed to 40MB 
fixed plus 5MB removable. 
$2145 to $5295. 

IDEASSOC1ATES INC. 

7 Oak Park Dr. 

Bedford, MA 01730 

617-275-4430 
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MicroGate 742 is a Texas 
Instruments Model 742 emu¬ 
lator from Gateway Mi¬ 
crosystems that permits 
PCs to be placed into most 
742 polling environments. It 
is an integrated, single-ven¬ 
dor hardware and software 







CYB Systems' Unite 16i 


product featuring the emula¬ 
tion of a compatible subset 
of the TI Model 742 termi¬ 
nal block mode communica¬ 
tions protocol. It is designed 
for the PC, XT, and the 
COMPAQ. $645. 

GATEWAY MICROSYS¬ 
TEMS INC. 

9501 Capitol of Texas 
Highway, Suite 105 
Austin, TX 78759 
512-345-7791 
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Cybernetic Micro Sys¬ 
tems now has a package for 
converting the PC into an 
8748/49 development sys¬ 
tem. It is a two-part system: 
the CYS-8049 software pack¬ 
age runs on the PC and pro¬ 
vides the cross-assembler and 
interface routines for the 
programmer,- the CYP-8049 
is an external board (in kit 
form) that connects to the 
RS-232 port of any computer 
and programs the assembled 
code into the 8748 or 8749. 
The software package con¬ 
tains a Symbolic Assembler, 
which takes the standard In¬ 
tel mnemonics as source 
code input and generates a 
listing and Intel format Hex 
file as output. Source pro¬ 
grams may be generated 
from standard editors avail¬ 
able for the PC, including 
Edlin and WordStar. The 
ready-to-assemble program¬ 
mer board will work from 


any computer with an RS- 
232 port but requires appro¬ 
priate driver software in the 
host machine. CYS-8049 as¬ 
sembler software, $195; CYP- 
8049 programmer board, 

$195; $325 for both. 
CYBERNETIC MICRO SYS¬ 
TEMS 

P.O. Box 3000 

San Gregorio, CA 94074 

415-726-3000 
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Alspa Computer Inc.'s 

local area network— Alspa- 
Net — is now capable of 
joining different brands of 
microcomputers into the 
same fully interactive net¬ 
work. Interface cards and 
software have been devel¬ 
oped to enable various brand- 
name computers to become 
nodes in the network. Alspa- 
Net is a linear bus network 
using CSMA/DC protocol- 
each network supports up to 
256 terminals. Interface card 
and software, $595. 

ALSPA COMPUTER, INC. 
477 Division St. 

Campbell, CA 95008 
408-370-3000 
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Transcryptor from 
Cryptext Corporation 

is a security device that 
blocks unauthorized access to 
computers and terminals, au¬ 
tomatically encrypts mes¬ 
sages upon transmission, de¬ 
crypts upon receipt, and can 
be configured to provide 
managerial control over em¬ 
ployee access to computers 
and files. The Z80-based mi¬ 
cro has two RS232C ports 
and stands between a termi¬ 
nal or computer and modem 
or direct line. Encryption 
and decryption are automat¬ 
ic, requiring no special oper¬ 
ator. $945. 

CRYPTEXT CORP. 

P.O. Box 425 
Seattle, WA 98125 
206-364-8585 
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The Program Execu¬ 
tion Analyzer (PXA) is 

available from Micro In¬ 
tegrations Engineer¬ 
ing Corp. A single plug-in 
board with supporting soft¬ 
ware, the PXA supplies the 
programmer with a nonin- 
trusive window on code ex¬ 
ecution. It monitors 31 chan¬ 
nels of bus information 
through the expansion con¬ 
nector, eliminating the at¬ 
tachment of separate leads to 
each system element. With 
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Model 2200 Interactive Timing Analyzer 


PXA the programmer can 
gather, display and analyze 
address and data information 
relating to stack operations, 
variable handling, DMA ac¬ 
cesses, and system interac¬ 
tion with peripheral devices. 
$750. 

MICRO INTEGRATIONS 
ENGINEERING CORP. 

11 Clearbrook Rd. 

Elmsford, NY 10523 
914-592-8989 
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Northwest Instru¬ 
ment Systems, Inc. has 

announced the Model 2200 
Interactive Timing 
Analyzer (ITA) for pin¬ 
pointing faults in hardware 
during design of micropro¬ 
cessor- and microcomputer- 
based systems. Together with 
the Model 2100 Interactive 
State Analyzer, a software 
debugging and analysis tool, 
the two products provide an 
instrument set that covers 
the full scope of performance 
requirements during hard¬ 
ware and software integra¬ 
tion. The Model 2200 ITA 
has 16 timing input channels 
with a maximum of 
100MHz sample rate that 
uses a memory-efficient tran¬ 
sitional timing mode. It is 
implemented on two plug-in 
cards that are compatible 
with the card slots found in 
the Analyst 2000 chassis. 


The two-card set plus probes 
is $2,995. 

NORTHWEST INSTRU¬ 
MENT SYSTEMS, INC. 

P.O. Box 1309 
Beaverton, OR 97075 
503-297-1434 
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Key Tronic will make a 
plug-compatible keyboard 
for PCjr. The KB5151j will 
come with standard cable 
connection, and will match 
Key Tronic's model KB5151, 
which was also recently an¬ 
nounced. It features separate 
cursor command keys, sepa¬ 
rate numeric pad, top-row 
function keys with remova¬ 
ble template, and a pencil 
and book holder ridge. It has 
familiar key placement and 
LED status indicators on all 
lock keys. KB5151, $255; 
KB5151 j, price to be an¬ 
nounced. 

KEY TRONIC CORPORA¬ 
TION 

P.O. Box 14687 
Spokane, WA 99214 
509-928-8000 
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Ora Electronics has in 

troduced a fully shielded 25- 


pin RS232 to 36-pin parallel 
connector cable assem¬ 
bly. It interfaces with the 
PC, among other microcom¬ 
puters, to parallel printers 
with Centronics/Epson type 
inputs. The cables feature 
25, 24 AWG heavy duty 
twisted wire, shielded with 
flexible aluminum and then 
covered with a durable PVC 
sleeve. Both the 25 "D" sub¬ 
miniature RS232 pins and 
the 36 connector pins are 
gold plated. $29.95 to $55.95. 
ORA ELECTRONICS 
18214 Parthenia St. 
Northridge, CA 91325 
212-701-5848 
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The Enigma Point-to- 
Point System from Iso¬ 
lation Systems is an in¬ 
tegrated hardware/software 
package that puts the securi¬ 
ty on the board. The system 
provides for a network of 64 
terminals and thus a poten¬ 
tial of 2015 links. Each link 
is unique, as the DES En¬ 
cryption key is changed 
every time data is transmit¬ 
ted. Masterboard, $1,495; sta¬ 
tion boards, $1,395. 
ISOLATION SYSTEMS 
1631 The Queensway #6 
Toronto, Ontario 
Canada M8Z 5Y4 
416-259-5401 
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The HP Digital Wand 
System for the PC from 
Computone Data Sys¬ 
tems is a bar code reader/ 
printer package for the PC. It 
is a hardware/software pack¬ 
age consisting of a Hewlett- 
Packard HEDS-3000 optical 
wand and a small interface 
to attach to the DB25 paral¬ 
lel printer socket at the rear 
of the PC. Three bar code 
formats are supported in the 
form of decoder/printer soft¬ 
ware modules: CODEABAR 
(numeric), CODE-39 (alpha¬ 
numeric), and UPC-A (num¬ 
eric, grocery industry use). 
The decoder software resides 
on the PC and links with 
Microsoft's MBASIC, the ba¬ 
sic compiler BASCOM and 
dBase II. Wand and inter¬ 
face, $119.95. 

COMPUTONE DATA 
SYSTEMS 
1532 Elbridge St. 
Philadelphia, PA 19149 
215-744-5582 
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XTender is a multi-termi¬ 
nal processing system for the 
IBM XT from PC Tech¬ 
nologies Inc. The system 
integrates all of the XT's sys¬ 
tem components into a uni¬ 
fied process by allowing a 
single user XT to act as a 
host central processing unit 
for up to five concurrent ter¬ 
minals and keyboards. The 
XTender comes in both 
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TK! Solver 


512K- and 1-megabyte ver¬ 
sions and has four serial 
ports. It is packaged as a cir¬ 
cuit board and floppy disk 
for easy installation. $3,995. 
PC TECHNOLOGIES INC. 
P.O. Box 2090 
Ann Arbor, MI 48106 
313-996-9690 
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SOFTWARE 


Verticom Inc. has an¬ 
nounced Frame Editor, a 

new NAPLPS-compatible 
page-creation software pack¬ 
age intended for use with 
Verticom's PLP200 color 
graphics terminal. Frame Edi¬ 
tor is designed for use with a 
digitizing tablet or optical 
mouse,* the software allows 
nonprogrammers to interac¬ 
tively create free-form graph¬ 
ic designs. $500 to $2,000, 
depending on host computer. 
VERTICOM INC. 

545 Weddell Drive 
Sunnyvale, CA 94089 
408-747-1222 
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Graphic Software Sys¬ 
tems Inc. has two new 
software families that expand 


the graphics capabilities of 
microcomputer systems. 
These products will be sup¬ 
plied to original equipment 
manufacturers and indepen¬ 
dent software vendors. GSS 
Toolkit, a collection of 
utilities and subroutines for 
programming in FORTRAN, 
Pascal, Compiler BASIC, and 
C, consists of three products: 
the GSS-Toolkit Plot¬ 
ting System, the GSS- 
Toolkit Kernel Sys¬ 
tem, and the GSS-Tool- 
kit Window Manager. 
The GSS-Toolkit Plotting 
System is a subroutine li¬ 
brary that lets programmers 
create charts, including bar 
charts, pie charts, and scatter 
plots, by manipulating such 
high-level graphics elements 
as titles, axes, and legends in 
addition to color, position, 
etc. The GSS-Toolkit Kernel 
System is a programming li¬ 
brary that addresses lower- 
level graphics primitives and 
is intended for experienced 
graphics programmers. The 
Window Manager allows the 
user to create screen "win¬ 
dows" if desired. 

GSS-Solution consists 
of two products: GSS- 
Chart and GSS-Termi- 
nal. GSS-Chart is used to 
construct and modify charts 
and diagrams via displayed 
symbols and any input de¬ 
vice (such as a mouse or oth¬ 
er pointer device). GSS-Ter- 


minal enables a micro-com¬ 
puter to emulate the Tek¬ 
tronix 4010 family of black- 
and-white graphics termi¬ 
nals, as well as the Lear- 
Siegler ADM-3A and similar 
alphanumeric terminals. 

Prices for these products 
vary according to volume. 

Graphic Software 
Systems has also an¬ 
nounced that Lattice will 
be distributing ANSI stan- 
dards-based graphics software 
from GSS as the preferred 
extension to the Lattice prod¬ 
uct family. 

GRAPHIC SOFTWARE 
SYSTEMS, INC. 

P.O. Box 673 
25117 S. W. Parkway 
Wilsonville, OR 97070 
503-682-1606 
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LATTICE, INC. 

P.O. Box 3072 
Glen Ellyn, IL 60138 
312-858-7950 
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PERSONAL COBOL is 

now available to qualified 
IBM PC users, Micro Fo¬ 
cus announced recently. 
PERSONAL COBOL is an in¬ 
tegrated application software 
development package de¬ 
signed for the IBM PC. The 
product will be available 
through regular retail distri¬ 
bution channels beginning 
in the second quarter of 


1984. Introductory price— 
$299. Regular price—$399. 
MICRO FOCUS 
1601 Civic Center Drive 
Santa Clara, CA 95050 
408-496-0176 
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An MS-DOS version of 
the TK!Solver program 
from Software Arts has 

been announced. TKISolver 
features a back-solving capa¬ 
bility that allows the user to 
solve for any of the variables 
in an equation without refor¬ 
matting the problem. $399. 
SOFTWARE ARTS 
27 Mica Lane 
Wellesley, MA 02181 
617-237-4000 
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Context Management 
Systems has introduced 

Corporate MBA, a fully 
integrated software product 
designed for large corpora¬ 
tions, and an MS-DOS ver¬ 
sion of Context MBA. 
Corporate MBA features IBM 
3270 terminal emulation and 
3270 communications proto¬ 
cols that allow users to link 
PCs directly with IBM data¬ 
bases. Also included are a 
data-exchange facility and a 
macro-command facility. 

The program runs on MS- 
DOS. Context MBA allows a 
user to capture data from a 
company's information re- 
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sources or from an outside 
commercial database, reduce 
and analyze it, present it 
graphically or textually, and 
communicate it to others. A 
self-running tutorial disk is 
included with both Corpo¬ 
rate MBA and Context MBA. 
Corporate MBA—$695. Con¬ 
text MBA—$895. 

CONTEXT MANAGE¬ 
MENT SYSTEMS 
23868 Hawthorne Blvd. 
Torrance, CA 90505 
213-378-8277 
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Insight Window De¬ 
signer, a human-factors in¬ 
terface for the p-System 
which includes windowing 
capability and enhancements 
for multi-application integra¬ 
tion, was recently introduced 
by SofTech Microsys¬ 
tems, Inc. This machine- 
independent library includes 
routines that provide a stan¬ 
dard interface for integrating 
applications, sharing data, 
and managing system re¬ 
sources. $150. 

SOFTECH MICROSYS¬ 
TEMS, INC. 

16885 West Bernardo Drive 
San Diego, CA 92127 
619-451-1230 
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Alpha Computer Ser¬ 
vice has announced its new 


software, FORLIB-PLUS, 

which contains three assem¬ 
bly coded libraries plus sup¬ 
port, FORTRAN-coded sub¬ 
routines, and demo pro¬ 
grams. The system requires 
an IBM PC or equivalent 
with 192k of memory, one 
double-sided disk drive, and 
the Microsoft FORTRAN 
compiler, version 3.1, or the 
IBM FORTRAN compiler. 
$69.95. 

ALPHA COMPUTER SER¬ 
VICE 

P.O. Box 2517 
Cypress, CA 90630 
714-894-6808 
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PRO-COMM, a new line 
of manual switches for use 
in professional data commu¬ 
nications systems, has been 
announced by HAD AX 
Products, Inc. The new 
line includes two-, three-, 
and four-way switches for 
the D-25 connector-based RS- 
232 interface with 96 differ¬ 
ent switch configurations. 

$85 for a basic 12-lead AB 
switch; $25 additional for 
each monitor port or monitor 
light option. $150 for a basic 
ABCD/four-way switch. 
Dealer discounts available. 
HAD AX PRODUCTS, INC. 
79 Hazel Street 
Glen Cove, NY 11542 
516-676-3386 
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Bluebird Systems has 

announced that its Super- 
DOS operating system 
and business applica¬ 
tions software run on 
the IBM PC and PC/ 
XT, expanding the micros 
into multi-user systems at a 
cost that is 40 to 60 percent 
less than comparable local 
area network systems. Su- 
perDOS will allow up to ten 
terminals to be linked to the 
PC and will allow MS/DOS 
programs to run concurrent¬ 
ly with SuperDOS programs. 
$10,000 for a three-terminal 
system including SuperDOS 
systems software and add-on 
board with serial and parallel 
ports, real-time clock/calen¬ 
dar, and 356k of memory. 
About $2,500 for SuperDOS 
and the add-on board alone. 
BLUEBIRD SYSTEMS 
6352 Corte Del Abeto 
Suite A 

Carlsbad, CA 92008 
619-438-2220 
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Applied i has announced 
the IBM-PC version of 
TUTSIM, a computer simu¬ 
lation program originally de¬ 
veloped for microcomputers. 
Also announced was the 
availability of TUTSIM dem¬ 
onstration kits that include a 
diskette and manual. The in¬ 
teractive TUTSIM program 
is an engineering design tool 



and teaching aid that models 
such complex continuous 
systems as electronic circuits, 
chemical reactions, economic 
models, and the human 
heartbeat. Results are dis¬ 
played graphically or numer¬ 
ically. The program allows 
users to solve problems by 
constructing and operating a 
block-diagram simulation of 
the system and evaluating 
the results. The IBM-PC ver¬ 
sion requires a minimum of 
64k RAM for graphics out¬ 
put. $425 in single-unit 
quantities. Demonstration 
diskette and manual: $18.75. 

APPLIED 1 

200 California Avenue 

Suite 205 

Palo Alto, CA 94306 

415-325-4800 
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RM/FORTRAN, a high 
optimizing, full-level ANSI 
77 FORTRAN compiler with 
extensions, is now available 
from Ryan-McFarland. 
The compiler is intended for 
use with 68000-based ma¬ 
chines running UNIX-de¬ 
rived operating systems. It 
runs under Microsoft's XE¬ 
NIX and Unisoft's Uni- 
Plus + operating systems on 
Apple Computer's Lisa ; sys¬ 
tems running on another 
major 68000-based computer 
are expected to be an¬ 
nounced soon. Fiigh-optimi- 
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zation features, which boost 
program execution speed, in¬ 
clude common subexpression 
elimination, constant propa¬ 
gation, constant expression 
evaluation, invariant code 
motion, and strength reduc¬ 
tion. RM/FORTRAN sup¬ 
ports IEEE floating-point 
arithmetic. $1250. 

RYAN-MCFARLAND 
CORP. 

609 Deep Valley Drive 
Rolling Hills Estates, CA 
90274 

213-541-4828 
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Harvard Softworks has 

introduced an improved ver¬ 
sion of FORTH, a program- 
development system. HS/ 
FORTH supports full use of 
the memory space of the 
IBM PC and related ma¬ 
chines and executes twice as 
fast as other FORTH sys¬ 
tems. It also provides an in¬ 
teractive program-develop¬ 
ment style, extremely com¬ 
pact code, execution speeds 
approaching those of assem¬ 
bly language code, and 79- 
STANDARD plus FIG- 
FORTH compatibility. $220. 
HARVARD SOFTWORKS 
P.O. Box 339 
Harvard, MA 01451 
617-456-3021 
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4-Point Graphics, from 
IMSI, is a new, low-cost 
color graphics program for 
the IBM PC and compatible 
microcomputers. It features a 
four-part cursor and dual 
memory buffers that allow 
immediate access to images 
for comparison, overlaying, 
and animation. $195. 
INTERNATIONAL MI¬ 
CROCOMPUTER SOFT¬ 
WARE, INC. 

633 Fifth Avenue 
San Rafael, CA 94901 
415-454-7101 
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We’ve just turned your 
IBM PC into a 
graphic design studio! 

That's right. Starting today, you 1 ** got up to 1# 
dazzling colors at your fingartips, plus the magic 
ot computer animation. 

With 4-POINT GRAPHICS, you can draw anything 
you like and enlarge It, rotate It, overlap tezturlze 


OTHER WARES 


Two new tutorials are Flip- 
Track Learning Sys¬ 
tems' six-hour cas¬ 
sette course Hour to 
Operate Your Comput¬ 
er Under CP/M-86 
($75.00) and Microrim, 


Inc.'s tutorial for 
their new R:base®Se- 
ries 4000 relational da¬ 
tabase management 
system for microcom¬ 
puters ($9.95). 

FLIPTRACK LEARNING 
SYSTEMS 

999 Main, Suite 200 
Glen Ellyn, IL 60137 
312-790-1117 
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M1CROR1M, INC. 

1750 112th Avenue, N.E. 
Bellevue, WA 98004 
800-227-6703 
800-632-7979 (in Califor¬ 
nia) 
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Unisource Software 
Corp. has been named the 
exclusive U.S. distrib¬ 
utor for VENIX/86, a li¬ 
censed implementation of 
AT&T's UNIX Operating 
System running on the IBM 
PC. Unisource will offer the 
VENIX/86 operating system 
by itself and as part of The 
Office UNIX System, a pack¬ 
age of several business and 
office applications that run 
under VENIX/86. 
UNISOURCE SOFTWARE 
CORP. 

71 Bent Street 
Cambridge, MA 02141 
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Microsoft Corp. has an¬ 
nounced that it will drop its 


runtime royalty fees for soft¬ 
ware developers who use Mi¬ 
crosoft BASIC, Business BA¬ 
SIC, and COBOL language 
compilers. Users with signed 
licenses can contact the com¬ 
pany for the new royalty- 
free agreement. A copyright 
statement will still be re¬ 
quired on all software sold 
with these routines. Also 
from Microsoft comes the 
news that IBM Instru¬ 
ments Inc. will provide 
the XENIX operating sys¬ 
tem for its CS 9000 micro¬ 
computer. XENIX is Micro¬ 
soft's licensed version of 
AT&T's UNIX operating 
system. 

MICROSOFT CORP. 

10700 Northup Way 

Bellevue, WA 98004 

206-828-8080 
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Mosaic Software, Inc. 

has introduced Inte- 
grated-6, a relational data¬ 
base, presentation-quality 
business graphics, communi¬ 
cations from one IBM PC to 
another, and terminal emula¬ 
tion to link an IBM PC with 
a mainframe. It requires 
356K memory. $495. 
MOSAIC SOFTWARE 
1972 Massachusetts Ave. 
Cambridge, MA 02140 
617-491-2434 
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A Special Section for Product and Service Listings 


Accessories/Supplies 


IBM PC SECURITY 

Deter unauthorized persons from opening PC 
system unit. Kit includes specially designed 
Clarke screwdriver & companion Kent screws, 
kit price $18.95. Control multiple PC'S..qty disc 
& extra screws available. To order send ck or 
money order: 

HOOKER TECH/ETERIA 
PO Box 461 
Lawrence, NY 11559 


Hardware/ Add-on 
Boards 


QUADCOLOR VIDEO CARDS 

Quadcolor, designed for the IBM PC, has color 
bit-mapped graphics for sixteen colors on the 
screen at once. Quadcolor 1 is functionally 
equivalent to IBM's card and retails for $295. 
Quadcolor II offers 640 x 200 high-resolution for 
•$275. And Quadcolor III offers 640 x 400 high- 
resolution. 

QUADRAMCORP. 

An Intelligent Systems Company 
4355 International Blvd. 

Norcross, GA 30093 
(404)923-6666 
TWX 810-923-6666 

256K SLOTLESS MEMORY 

Let us install up to 256K RAM on your EXISTING 
SYSTEM BOARD using NO SLOTS. We improve 
your IBM PC so it can address the 64K RAM chip 
128K—$192,192K—$256, 256K—$320 (ex¬ 
pandable and warranted). DO-IT-YOURSELF 
KITS—PC-KNB—$39.95, PC-KPC—$69.95. 
64K-PUR—$5.59 each. 

Add-MEM 
22151 Redwood Rd. 

Castro Valley, CA 94546 
(415)886-5443 


PC MEMORY+ KIT CARD $59 

64K/256K RAM, RS 232C $ASYN. Adaptor and 
clock bare board (PROM, PLAN PC Board + etc.), 
$59.00. 

64K Complete kit package $179.00 

Fully assembled and tested (64K) $225.00 

Add handling and shipping charge. $4.00. 
California residents add 6% sales tax. Write or 
call for free information. 

PC-OPTIONS 

P.O. Box 27621 

San Diego, CA 92128-0950 

(619)484-2659 

IBM PC DEVELOPMENT CARD 

PD 100 prototype/decoder allows you to quickly 
create your own specialized PC interfaces. Fea¬ 
tures buffered data bus, switch selectable ad¬ 
dress decoder, and large prototype area. 116 page 
manual “Interface Projects for the IBM PC” cov¬ 
ers basic interfacing and many useful circuits (A/ 
D, D/A, I/O parts). Board and manual: $99 (add 
$3.50 shipping). Manual: $20. 

REAL TIME DEVICES 
1930 Park Forest Ave. 

State College, PA 16801 
(814)234-8087 

EPROM &MP PROGRAMMER 

PC compatible PROM-2000 card can program 
2716,32,32A, 64,128, MCM 68764 EPROMS 
and also 8748/49/51 processors. The software 
(CP/M-86, MSDOS) can read, verify and pro¬ 
gram eproms and uses fast programming al¬ 
gorithm. The zero insertion socket is mounted 
on an external box. The external box for BI-PO- 
LAR proms and PAL is also available. 
ADVANCED MICROCOMPUTER 
SYSTEMS, INC. 

6802 N.W. 20th Ave. 

Ft. Lauderdale, FL 33309 
305-975-9515 


Hardware/Disk 

drives 

8" & 5V4" FLOPPY DRIVES AND 
DISKETTES 

• 8" flexible disk subsystem—Attractive thin-line 
design stacks above or below system’s unit 
(19y 2 " x 18" x 3V2") ANT with complete docu¬ 
mentation. Controller board and software 
available. 

1-8480 DD, DS, 2.4 MB $1495 
1-8481 SD, DS, 1.2 MB $995 

• 5V4" internal disk drives—TANDON or Control 
Data-DS, 40ATP1.320KB. 

TM100-2 $235 • CDC 9409 $249 
5V4" half height internal drives available. 

• Control Data diskettes—1240-00 5y4" SS/DD 
w/write protect notch in hub ring—bx of 10 $22. 
1244-00 5y4" DS/DD $35.1225-00 8" DS/DD 
wpn $39.50. VISA/MC. 


MICR03CPRESS 


MICROXPRESS 

305 S. State College, Suite 135 

Anaheim, CA 92806 

(714)632-8512 


Hardware/Monitors 


QUADSCREEN 

This 17-inch high-resolution monochrome 
monitor displays 10,240 characters at once with 
960 x 512 dots resolution—more than five times 
that of IBM’s PC monitor. Bit-mapped graphics 
allows addressability of each dot. Full IBM 
MSDOS/BIOS compatibility. Quadscreen comes 
with video card, cable and software. Retails for 

<ClQQc; 

QUADRAM CORP. 

An Intelligent Systems company 
4355 International Blvd. 

Norcross, GA 30093 
(404)923-6666 
TWX 810-923-6666 


Hardware/ 

Optical Readers 

HP DIGITAL WAND SYSTEM 

Hewlett-Packard HEDS-3000 bar code wand, 
interface to parallel printer connector, and soft¬ 
ware to decode CODEABAR, UPC-A/E, and CODE 
39. Print bar code labels on Epson printer. IBM- 
PC, LOBO, KAYPROII, or TRS-80 software mod¬ 
ules for BASIC, BASCOM compiler and dBase- 
11. Complete package price $249.95. 

COMPUTONE 


12345 



COMPUTONE DATA SYSTEMS 
1532 Elbridge St. 

Philadelphia, PA 19149 
(215)744-5582. 


Hardware/ 

Peripherals 

GRAPHICS ON YOUR NEC 

The only complete printer buffer family! Print and 
compute at the same time. Buffers from 8K to 
64K bytes for either parallel or serial printers. 
Graphics models convert 1-2-3 and MBA 
graphics output into high quality dot graphics 
on letter quality printers. Units ungradeable to 
larger buffers and graphics. Proprietary double¬ 
buffering. Switch selectable hardware/software 
protocol. Cables and power supply included. 
Unique case mounts to side of PC without tools. 
Priced from $229. 


VON LEIVENDYKE ENTERPRISES 
Silvermine Avenue 
Norwalk, Conn. 06850 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of com¬ 
pany name, address and telephone number. 

Listings are available only on a 3 issue basis at $60. per issue ($180. total). 
Copy will have a set format and remain the same for all 3 months. Enhance 
the appearance of your ad by including your Logo at an additional cost of $25. 
per issue ($75. minimum extra charge). Pre-payment is required by check, 
money order, or American Express, Diners Club, MasterCard, Visa credit 
cards. Closing Date: 1 st of 2nd month preceding cover date. 


QUADCHROME 

The RGB 12-inch color monitor has a special 
NEC.31 mm dot pitch tube to deliver up to 690 x 
480 dots resolution for a sharp screen image. 
Color graphics, word processing, and account¬ 
ing are just a few tasks this monitor can per¬ 
form. Retails from $795. 

QUADRAMCORP. 

An Intelligent Systems company 
4355 International Blvd. 

Norcross, GA 30093 
(404)923-6666 
TWX 810-923-6666 


Send copy and remittance to PC TECH JOURNAL, TECH BOOK, 12th 
FLOOR, 1 PARK AVENUE, NEW YORK, NY 10016. Call (212) 725-4215 for 
additional information or assistance. 


Hardware/ 

Storage Devices 

WINCHESTER SUBSYSTEMS 

Tallgrass Technologies offers a family of Win¬ 
chester HardFiles and streaming tape by file 
backup for the IBM PC. With formatted capaci¬ 
ties from 6.25MB to 70MB, Tallgrass has a 
HardFile System to fit the most stringent of data 
processing applications. From $2995 including 
integral tape backup. 

STEVE VOLK/V.P. MARKETING 
Tallgrass Technologies Corporation 
11667 West 90th 
Overland Park, KS 66214 
(913)492-6002 
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Mailing Lists 


IBM MAILING LISTS 

Over 75,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 550,000 in¬ 
cluding other brands. 

IRV BRECHNER 
TARGETED MARKETING, INC. 

Box 453 

Livingston, NJ 07039 
(201)731-4382 

PROFILES OF RETAIL STORES & 
USERS 

Cl can provide names & addresses of: a) over 
2,200 retail computer stores surveyed via the 
telephone, b) new personal computer users (e.g. 
IBM, Apple, Osborne, etc.). Both can be tailored 
& used for mailing lists, telemarketing or direct 
sales. Call (619) 450-1667. 



COMPUTER INTELLIGENCE CORP. 

3344 North Torrey Pine Ct. 

La Jolla, CA 92037 

MICROS IN LARGE ACCOUNTS 

Cl's new information service locates large-vol¬ 
ume users of personal computers in key ac¬ 
counts. This program provides installed user 
data, network configurations, and their plans for 
new purchases. The data is gathered via 1500 
telephone surveys each month with large com¬ 
panies including the Fortune 1000. Call 619-450- 
1667. 



COMPUTER INTELLIGENCE CORP. 
3344 North Torrey Pine Ct. 

La Jolla, CA 92037. 

(619)450-1667 


Publications 


THE LAWYER’S PC” 

A twice-monthly newsletter for lawyers using the 
IBM PC and compatibles. Written in plain En¬ 
glish, the newsletter will give you practical infor¬ 
mation to turn your IBM PC into your best 
investment ever. $58/year (24 issues) U.S. MC/ 
VISA. Money back guarantee on unmailed is¬ 
sues. Subscribe today or ask for FREE info. 
R.P.W. PUBLISHING CORP. 

P.O. Box 729B 
Lexington, SC 29072 
(803)359-9941 


DYNAMIC DUO RETURNS! 

Two new disk magazines for the IBM PC—PC 
FIRING LINE (for programmers) and PC UN¬ 
DERGROUND (for non-tech folk) are available 
now. Send a self-addressed stamped disk mailer 
and disk for your free copies or $8.00 & we will 
provide the disk & pay postage (or obtain copies 
from your Users Group). 

ABComputing 
PO Box 5503 

North Hollywood, CA 91616-5503 
(818)509-9002. 


Software/ 

Accounting 


SOLOMON III 

INTEGRATED ACCOUNTING 

Suitable for large and small businesses, banks, 
and accounting firms. Unsurpassed in flexibil¬ 
ity, power, and ease of use. Includes General 
Ledger, Accounts Payable, Accounts Receiv¬ 
able, Payroll, Fixed Assets, Inventory, Purchas¬ 
ing, Order Entry, Sales analysis, Job Costing, and 
Mail List integrated around the MDBS III data¬ 
base management system. Features graphically 
displayed screens, on-line help text, and more 
accounting features than any other microcom¬ 
puter accounting system. Complete documen¬ 
tation. Modules start at $595. Demo available. 
See our ad this issue. 


Solomon 
Series 
Software 

By TLB 

The Serious Accounting Software ® 



COMPUTECH GROUP INCORPORATED 
Lee Blvd., Box 271 
Frazer, PA 19355 
(215) SOLOMON or 644-3344 


Software/Business 
Project Management 

PRIMAVERA PROJECT PLANNER” 

Project planning, management and control. Uses 
critical path method. Offers interactive control of 
project activities, schedules, costs and re¬ 
sources. Up to 10,000 activities in any work 
breakdown structure. Tabular and graphic re¬ 
ports support earned value analysis. Call or write 
for brochure and sample reports. 

PRIMAVERA SYSTEMS, INC. 

29 Bala Avenue, Suite 224 
Bala Cynwyd, PA 19004 
(215)667-8600 


Software/ 

Communications 

VT100/102/52 TERMINAL 

PC100 turns your IBM type PC into a VT100/102/ 
52 terminal. With PC 100 you can use DEC ap¬ 
plications such as EDT, KED, WORD 11, & vi. PC 
102 adds VT102 printer support & text file 
transfer to the standard VT 100 features. PC 
102—SV offers 132 column support. Full VT 
keyboard emulation, easy to use SET-UP 
screens. Call or write for more information. From 
$89. 

GENERAL MICROSYSTEMS 
7525 Mitchell Rd., Suite 101 
Minneapolis, MN 55344 
(612)937-9194 

UNLIMITED OEM LICENSES 

THIS ASYNCRONOUS telecommunications 
package accommodates users as they progress 
from novice to expert by providing menus and 
extensive help screens at the touch of a key. The 
package handles a wide range of file transfer 
protocols and smart modems. Full support and 
documentation included. Unlimited OEM binary 
license for $2700. Source licenses and demo 
copies are available. 


Concept 



Development 


^ Systems 




CONCEPT DEVELOPMENT SYSTEMS, INC. 
6350 McDonough Drive, Suite A 
Norcross, GA 30093 
(404)446-1976 

3740 CONVERSION SOFTWARE 

Access IBM data processing equipment through 
the 8" diskette and avoid problems in serial 
communication. By adding a 8" drive to your PC 
& using our REFORMATTER Conversion Soft¬ 
ware you can exchange diskettes with IBM’s 3741, 
3742,3747,5110/20, Series 1, System 3/32/34/ 
36/38/360/370 and 43xx & other machines that 
read & write the IBM 3740 diskette. 
MICROTECH EXPORTS 
467 Hamilton Ave. 

Palo Alto, CA 94301 
(415)324-9114 

TWK: 910-370-7457 MUH/ALTOS 


THE PROGRAMMER’S SOURCE 

COMPARE products. Find what’s best. We serve 
programmers of MSDOS and CPM systems. We 
cover all compilers (like 15 PCDOS C compilers), 
editors, utilities, operating systems, communi¬ 
cations programs, addon hardware, key books 
and supplies. Call for answers, Referral Service, 
a catalog, literature, prices. 

THE PROGRAMMER’S SHOP 
135 Main Street, Suite 3-D 
Maynard, MA 01754 
(800)421-8006,(617)897-4750 

DESMET C—$109 

Full K&R C compiler, assembler, linker, librarian, 
full-screen editor and example software. Both 
8087 and floating point libraries. OUTSTAND¬ 
ING PRICE/PERFORMANCE. Rated 1 st or 2nd in 
August ’83 BYTE benchmarks. No royalties on 
generated code. C Ware newsletter. Unlimited 
updates at $20 each. PC-DOS (Ver 1.1 & 2.0), 
generic MS-DOS and CP/M-86 support. $109 
for complete package, shipping included. 


c 


WARE 

CORPORATION 


C WARE CORPORATION-MAIL ORDER DEPT. 

P.O. Box 710097 

San Jose, CA 95171-0097 


Software/Data 

Management 

T.I.M. Ill 

A data base management system that gener¬ 
ates and summarizes files, mailing lists, and 
employee records. The data can be accessed and 
searched in a number of ways. T.I.M. provides 
help screens and function key legends as user 
aids. Capacities include 32,767 records per file, 
40 fields per record, 60 char/field. (List Price: 
$500.) 

INNOVATIVE SOFTWARE, INC. 

9300 W. 110th St. #380 
Overland Park, KS 66210 
(913)888-0154 


Software/Compiler 


C86—“C” FOR PROFESSIONALS 

“C” brings great power, control and conciseness 
to programming. C86 brings FULL UNIX syntax 
(portability), source to a rich library (gives you 
control), no royalties, PCDOS & CPM-86 sup¬ 
port, and overlays. Ask a friend—we are ahead. 
Development will keep us ahead. Hotline sup¬ 
port is solid. $395. Call your Dealer or Cl. 
COMPUTER INNOVATIONS, INC. 

10 Mechanic Street, Suite J-113 
Red Bank, NJ 07701 
(201)530-0995 
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Software/ 
Development Tools 

METAFILE DEVELOPMENT SYSTEM 

The METAFILE Software System creates a de¬ 
velopment and operational environment that 
provides integrated facilities for high level pro¬ 
gramming, word processing, data base man¬ 
agement, modeling, report generation, 
communications, forms generation, menu 
building, data conversion, and impromptu 
interaction. 



SENSOR-BASED SYSTEMS 
Olmstead Federal Building 
Chatfield.MN 55923 
(507)867-4440 

LITTLE KENNY’S TOOL 

WRITE BASIC programs up to ten times faster 
and develop them with efficient, clean, well 
structured code. Little Kenny’s Tool also in¬ 
cludes the ability to generate data entry screens 
and reports. And a b+tree filing system is in¬ 
cluded for fast, sorted record filing and retrieval. 
$116. 

KENNETH R.WALETZKI 
P.0. Box 992 
Rosemead, CA 91770 
(213)285-3077 

FORTRAN FILE EXTRACTION TOOL: 
PC-XTRACr 

SOFTWARE utility for FORTRAN programmers 
that scans a single (and potentially large) pro¬ 
gram source code file and creates individual 
source code files of the MAIN PROGRAM and 
each SUBROUTINE FUNCTION and BLOCK- 
DATA—plus an alphabetized batch file contain¬ 
ing the name of each routine that has been 
extracted. $49 including documentation. CA 
residents add 6%. 

StratCom Systems, Inc. 

1010 Turquoise St., Suite 242 
San Diego, CA 92109 
(619)488-2262. 

PROGRAM ANALYZER (PXA) 

PC XT: Single board; Gather & display execut¬ 
ing code/data, foreground & background, pas¬ 
sively and in real time. Capture 512 events before, 
512 after trigger. (2K/2K optional.) User may 
trigger on MEM/10 address, data, read/write, 
DMA/REG access. Analyze events using buffer 
scroll, print, disassembly & search. $750. 

Micro Integrations Engineering Inc. 

11 Clearbrook Rd. 

Elmsford.N.Y. 10523 
914-592-8989 


ACTIVE TRACE 

A debugging & learning tool that lets you see how 
your basic program works. As your program runs, 
active trace shows you your variables & their 
current value & line number. (Dynamic Sym¬ 
bolic Debugger). Output to screen, printer or disk. 
No need to single step. Complete XREF map¬ 
ping. Review in BYTE 4/83, p. 334, & Micro¬ 
computing 12/83, p. 22. $79.95. Call toll free for 
info, (800) 358-9120, U.S.; (800) 862-4948, CA. 
AWARECO 
P.O. Box 695 
Gualala, CA 95445 
(707)884-4019 

PASCAL COMPILER ASSIST 

WITH IBM PASCAL and DOS 2. Compiler Assist 
Program (CAP) sets the ERRORLEVEL for BAT 
files to check return codes from PAS1 and PAS2. 
Allows completely automated compiles through 
the linkedit step. No more human intervention- 
let CAP do the monitoring for you! Tremendous 
productivity tool. BAT files included. $35. 


SLICK 

SOFTWARE 


5408 Carving Tree Drive 
Harrisburgh, North Carolina 28075 
(704)455-5927 

CADSAM BASIC B-TREE $95 

Call or write for FREE DEMO. B-tree keyed file 
access system. Supplied as BASIC subroutines. 
Use interpreted and/or compiled. No royalty 
charge. Have 5 data files and 10 index files open 
simultaneously. Files are never sorted. Each key 
is inserted in correct place. Random search time 
approx. 1 second. Price $95. 

CADS, INC. 

P.O. Box 17304 

Greenville, NC 29606 (803) 277-0650 

FREE FREE FREE 

BASIC AIDS FACT SHEETS and our guide titled 
“MAKE YOUR PC PROFITABLE" are sent free to 
persons who request them. Learn more about 
developing Structured Programs in BASIC. This 
new release of BASIC AIDS is the most powerful 
program DEVELOPMENT and DOCUMENTA¬ 
TION tool available! 

TULSA COMPUTER CONSORTIUM 
P.O. Box 707,1004 North Dogwood 
Owasso, OK 74055 
(918)747-0151 

COBOL SUBROUTINES 

Give IBM’s COBOL the functions that were left 
out. Use all keys including ALT, Ctrl, all 40 func¬ 
tion keys, PgUp, PgDn, INS, DEI, Home, End, etc. 
Rename/Delete files. Change the default disk. 
Plus Rel 2.0 functions: make/change/remove 
directories, get volume id's, get/change a file’s 
mode. More. Easy to use. $49.95. 

Sun*Soft 

PO Box 4277 

Ft. Lauderdale, FI. 33338 

(305)566-8827 


Software/ 

Engineering 

PABSOFTMATH MASTER" 1 

Make your BASIC smarter and faster with the 
Math Master Series of BASIC enhancements. 
Matrix Master, Poly Master, Poly Root Master, 
Exec. $24.95 each. Double Precision $34.95. 
Send for free Scientific-Engineering Catalog. 
Coming Soon-FFT Master, Stat Master, Com¬ 
plex Master, etc. 

PAB Software, Inc. 

P.O. Box 15397 
Ft. Wayne, IN 46885 
(219)485-6980 


Software/ 

Financial 

CALCULATOR EMULATOR 

Now you can make quick calculations with the 
ease of an adding machine or print calculator on 
your IBM PC. Includes programmable formats for 
scientific notation, fixed or floating point, auto 
decimal entries, PLUS optional title line and la¬ 
belling of entries. For home or business. Dealer 
inquiries welcomed. $39.95. MC/VISA/CHECK/ 
MO. 

SPECIALTY DESIGNS 
7739 El Pensador 
Dallas, TX 75248 
(214)960-2455 


Software/General 


PIGLATIN TRANSLATOR 

PIGLAT will translate an ASCII text into piglatin! 
The full source code in the language of C (with 
notes and remarks) is included. The executable 
file runs under PC-DOS (except version 2.0) or 
you can use the source with any C and operat¬ 
ing system configuration. Entertaining as well as 
interesting. Prepaid $29.95. 

WESTCOMP 

23441 Golden Springs, Suite 300 
Diamond Bar, CA 91765 


Soft ware/Graphics 


CHEETAH BUSINESS GRAPHICS* 

Starting at under $1000, the Cheetah Business 
Graphics System is upgradable to Genegraph- 
ics-quality resolution, with a variety of interme¬ 
diate resolutions and hardcopy film or plotter 
output options. Infinitely friendly and flexible. You 
can make a slide in 10 minutes for as low as 
$5.00. ^Elected by IBM as a VAR for graphic 
content. 

CENTEC CORPORATION 
11260 Roger Bacon Drive 
Reston.VA 22090 
(703)471-6300 


GIRAPH BUSINESS GRAPHICS 

GIRAPH: Line, bar, stack bar and pie charts. 
Menu-driven with selectable shading, labeling, 
colors, etc. Will use VisiCalc and Multiplan files 
($199). GIRAPH SUPER: All the above features 
PLUS scatter diagrams, 3-D bars, separate left 
and right scales, log scales, text anywhere and 
more ($299). Demo $25. Call or write to: 

DATA DISPLAY 
171 W. 4th Street 
NY, NY 10014 
(212)620-8134 

VERSAWRITER 

Complete drawing system for IBM PC includes 
digitizer drawing board and software—ready to 
use. Use digitizer to trace drawings to the com¬ 
puter screen. Features include draw & dot mode, 
fill & airbrush in 100 colors, add text, save and 
recall picture, dump graphics to printer, make 
circles, boxes, pie charts & bargraphs, create 
your own brush palette and more. $299.00. 
VERSA COMPUTING, INC. 

3541 Old Conejo Road, Suite 104 
Newbury, CA 91320-2178 
(805)498-1956 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Project yourself into the technology of tomor¬ 
row. Use high resolution color slides at your next 
presentation. COMPUTER SLIDE EXPRESS. $6/ 
slide, $30 minimum order. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 

PLOT-10 GRAPHICS EMULATOR 

PC-PLOT is a complete emulation of the TEK¬ 
TRONIX model 4010 graphics terminal. The basic 
packages range from $40 to $75 plus optional 
plotter driver software. Write or call for a tech¬ 
nical brochure. 

MICROPLOT SYSTEMS CO. 

1897 Red Fern Drive 
Columbus, OH 43229 
(614)882-4786 

FORTRAN GRAPHICS PACK 

60 Microsoft FORTRAN/Pascal (1.0 or 3.1) 
SuperSoft FORTRAN callable subroutines. 
Professional graphics power backed by a 90 page 
user manual, filled with examples and designed 
to be helpful to every level of user. Five packages 
in one! General utility, 2-D interactive, 2-D plots, 
3-D plots, and solid models (hidden line re¬ 
moval!) $95. 

MICROCOMPATIBLES 
11443 Oak Leaf Drive 
Silver Spring, MD 20901 
(301)593-0683 
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TECHTRONICS 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
ISSCOS DISSPLA, TEL-A-GRAF and SAS pro¬ 
tocols. OFF-line review of graphics output. This 
emulation software is easy to use with high 
quality graphics at an affordable price. $300.00 
Technological Systems Group 
3852 Foxford Drive 
Atlanta, GA 30340 
(404)939-3526 


Software/ 

Languages 


ADA ON A MICRO 

JANUS/ADA is an exceptional programming 
language for software development. Being a 
subset of the Ada programming language 
JANUS/ADA implements those features of Ada 
which are directly needed by professional pro¬ 
grammers. These features include separate 
compilation, user defined data types and helpful 
program debugging. 

R.R. SOFTWARE 
P.0. Box 1512 
Madison Wl 53701 
(608)244-6436 

PASCAL TOOLS FORCPM 

SFP-34 functions: trig, hyper & inv trig, etc. CAP- 
26 complex functions: algebra, exp, etc. SIG- 
Signals calc, FFT, complex linear eqs & roots 
solver, digital filter. Needs CAP. $35 ea, 3/$75. 
Specify JRT (TM JRT Systems), MT+ or MT+86 
(TM Digital Research). 8" and most W formats 
(IBM, DEC, Kaypro, etc.) 

WHITE LABEL SOFTWARE 
ATTN: TJ Sales Dept. 

P.O. Box 282 
Holden, MA 01520 


Software/Mailing 

Programs 


POWERIZE 

Powerize your EasyWriter/Volkswriter letter¬ 
writing with these MBS software tools: Merge’n 
Print for automatically repeating, customized 
form letters (keyboard and file insertions, etc.)— 
$100; MBS Label Program with fast, 6-way 
sorting—$95; and Data Base for other follow¬ 
up and client data—$225. VISA/MC. 

MBS SOFTWARE 
12729 N.E.Hassalo St. 

Portland, OR 97230 
(503)256-0130 


Software/ 

Operating Systems 

OS DEVELOPMENT TOOLS 

Universal development interfaces and IRMX 86 
implementations for PC DOS/MS DOS based 
systems. A complete family of development tools. 
For further information contact: 



RTCS/REAL TIME COMPUTER 
SCIENCE CORP. 

PO Box 3000-886 
Camarillo, CA 93010 
(805)482-0333 


Software/Sort 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge program for the IBM- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBASE II files! 
Compare before you buy any other. Write or call 
for more info. $99. 

Opt-Tech Data Processing 
P.O. Box 2167 
Humble, TX 77347 
(713)454-7428 


Software/Utilities 


COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 

OLIVE 

BRANCH 

SOFTWARE 

OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 


dBASE TRACER 

Use this utility program to help maintain and 
document your dBASE programs. Reduces a 
trace listing of nested DO files as well as a cross 
reference table to file systems. $40. 

DATA DISPLAY 
171W. 4 Street 
New York, NY 10014 
(212)620-8134 

IBM-PC COBOL PROGRAMMERS 

Screen coding is fun, fast and accurate with 
Qwik-Screen Builder. “Paint” screen layout and 
create true COBOL source code for screen sec¬ 
tion in minutes. 100+ pages of documentation. 
Satisfaction guaranteed or money back. Needs 
DOS 1.1/2.0, two DS/DD drives, mono¬ 
chrome display and the COBRUN. EXE runtime 
module. $50/Visa/MC. 

THE COMPUTER WORKS 
P.O. Box 1371 

Coeur d'Alene, Idaho 83814 
(208)667-6152 

THE FORMS DESIGNER™ 

Attention IBM Pascal, FORTRAN, and Assembly 
users! Save time in designing formatted screen 
I/O. Interactive Forms Editor allows you to draw 
lines and boxes, define fields, and edit text. Ac¬ 
cess forms or read keyboard entry by writing only 
one line of code. Provides sequential data re¬ 
trieval and storage. Requires 128K RAM. Only 
$275 complete. Demo and manual $35. Call or 
write: 

BIT SOFTWARE 
PO Box 619 
Milpitas, CA 95035 
(408)262-1054 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair- 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Restores deleted files. Files or sec¬ 
tors can be searched, examined & changed. 
Checks disk drive speed. Req. IBM PC, DOS 1.1 / 
2.0,128K mem. & 2 floppy drives. $73 Ppd. USA. 
MU MICROSYSTEMS 
PO Box 825, Dept. TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA. 

PC DISK ID 

ELIMINATES the need, under PC DOS 2.0, to re¬ 
format disks in order to add, change, or delete 
volume labels. Prints sorted list of files (includ¬ 
ing hidden files) from disk directly to labels or to 
a listing. Also allows recovery of files erased in¬ 
advertently. Requires PC DOS 2.01 disk. $30. 
ErgoSoft 
PO Box 454 
Oakhurst, NJ 07755 
(201)493-8352 

TOOLS FOR PROGRAMMERS 

• FILE TOOLKIT: COMPARE lists file differences: 
COMPRESS shrinks files; ENCRYPT secures 
valuable data, HEXDUMP lists files in hex and 
ASCII. 

• PASCAL TOOLKIT. PXREF prints program 
cross-references; PNEAT prettyprints pro¬ 
grams; PCASE highlights variables. Just $29.95 
each, both for $49.95. VISA/MC accepted. 
SEVEN VALLEYS SOFTWARE 

P.O. Box 99 

Glen Rock, PA 17327 

(717)235-5470 


THE PROWRITER UTILITIES 

COMPLETE CONTROL OF YOUR C. Itoh 8510/ 
1550 and NEC 8023. DOS 1.1 + 2.0 compatible 
for $44.95. PROCNTRL—On-Line Keyboard 
Control of Printer PROEPSIM—Epson Graftrax 
Simulator (eg 1-2-3) PROSCR—Text/Graphics 
Screen Dump, 2 sizes. PROSTALL—Wordstar 3.2 
+ 3.3 Installation PROSET—Menu Driven Printer 
Setup + 2 more. 

COURTRIN ENTERPRISES 
P.O. Box 231190 
San Diego, CA 92123 
(619)569-8308 


Software/Word 

Processing 

VOLKSWRITER INT’L EDITION™ 

For IBM-PC and compatibles. On screen tutori¬ 
als, full-screen editing, on-screen formatting and 
standard ASCII/DOS files. Permits writing in 
German, French, English, Spanish & Italian and 
generation of scientific, mathematical & engi¬ 
neering characters. Multiple keyboard arrange¬ 
ments and communications possible. $225.00. 
LIFETREE SOFTWARE, INC. 

411 Pacific St., Suite 315 
Monterey, CA 93940 
(408)373-4718 

SCIENCE FOREIGN BUSINESS 

Text Editor. 384 characters w. super/subscripts 
all printable & visible on monitor. Writes full 
screen in an 0.2 sec. Intelligent input interpreter. 
Command processor speaks English & forgives 
mistakes. Instant, simple text-black operations. 
Uses 256KB RAM. Comprehensive package. 
$150 to $400. U.S. Inquiries. 

PELADAINFORMATICA 
562 Johnson St. 

Kingston Canada K7L 2A1 
(613) 549-1747 Source STP892 


User Groups 


PASCAL NEWS 

Pascal News is the official but informal publi¬ 
cation of the Pascal Users’ Group (PUG). PUG 
promotes the use of, and the ideas behind, the 
programming language Pascal. Pascal News has 
seven years of back issues at present and doc¬ 
uments source programs written in Pascal. Four 
issues per year—$25. 

PASCAL NEWS 
2903 Huntington Rd. 

Cleveland, OH 44120 


PASCAL NEWS 
2903 Huntington Rd. 
Cleveland, OH 44120 
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5W DSDD 
(745) — 


Qty. 20 

5V SSOD—96TPI (746) $ 2.89 ea 

5V 4 DSQD—96TPI (747) $ 3.95 ea 

(Specify soft, 10 or 16 sector) 

8 SSSD (740) $ 2.07 ea. 

8 SSDD (741) . $ 2.54 ea 

8 DSDD (743) $ 3.30 ea. 

(Specify sofl or 32 sector.) 

Save even more on quantity orders! 
Minimum Order 20 diskettes Add $3.00 shipping 
per 200 diskettes. C O D. charge $1.65 additional. 
Visa • Mastercard • Checks 
For fast service, call 
DISK WORLD! 

Nationwide: 1-800-621-6827 
In Illinois: 312-944-2788 

DISK WORLD! 

Suite 4806 • 30 East Huron Street • Chicago. Illinois 60611 


Circle 28i on reader service card 


l PROMPT DELIVERY!!! 

f S SAME DAY SHIPPING (USUALLY) 




SAVE MORE 

THAN EVER ON 

3M Scotch 

DISKETTES! 


Authorized Distributor 
Information Processing Products 


P.O. Bax 454, Oakhurst, NJ 07755 
12011493-8352 


SALESI 
POWER 


PC: Tech Journal not only sells 
itself at a nice profit, it helps sell 
the hardware and software in 
your store too. Because it goes 
home with customers and con¬ 
tinues to influence buying deci¬ 
sions long after you’re closed for 
the day. Let’s talk now. 

CALL COLLECT: 

(212) 725-7679 

Or write: 

ED Ziff-Davis Publishing ^ 

*—‘ One Park Avenue 
New York, NY 10016 

I Minimum order, 10 copies. We pay all shipping costs. 


FREE 

CATALOG! 


PCDISKID allows you to print sorted 
directory listings in four formats; add, 
change, or delete volume labels; and 
recover inadvertently erased files. 
PCDISKID requires DOS 2.0 and is available 
for $30. 


PC FILECOMPARE compares the contents 
of two files and displays the differences 
in record format. Displayed data can 
optionally be changed. Compares files of 
different lengths, no limitations as to the 
number of non-matching characters. PC 
FILECOMPARE requires DOS 1.1 or higher 
and is available for $50. 


Both programs present the user with an 
easy to use screen menu and work on 
floppy or hard disk. 

VISA/MASTERCARD 


Just let us know and we’ll mail 
you a FREE Creative Comput¬ 
ing Catalog-16 pages filled 
with books, buyer’s guides, 
magazines, and more! 


To get your FREE catalog, 
write to: Creative Computing 
Catalog, Dept.NA9X, 39 East 
Hanover Ave., Morris Plains, 
NJ 07950. 


SALES 

POWER 

Microsystems not only sells itself 
at a nice profit, it helps sell the 
hardware and software in your 
store too. Because it goes home 
with customers and continues to 
influence buying decisions long 
after you’re closed for the day. 
Let’s talk now. 

CALLCOLLECT: 

(212) 725-7679 

Or write: 

|ZDj Ziff-Davis Publishing \f^ 

i——*1 One Park Avenue 
New' York, NY 10016 

Minimum order, 10 copies.|We pay all shipping costs. 


These are the ICs you need to 
expand your IBM PC memory. In¬ 
stall these yourself in the mother¬ 
board or an expansion board. Our 
prices are often half that of retail 
stores. Our quality is second to 
none. 


We sell other memory ICs. 
27128, 2764, 6264, 256K, etc. 
We sell only ICs 


MasterCard VISA or UPS CASH COD 

Factory New, Prime Parts -uBoo 

MICROPROCESSORS UNLIMITED 

24.000 South Peoria Ave. /n-t q\ «■>/»-» 

BEGGS. OK 74421 W lO) -**5*0 1 

Pnces subiect to change Please expect higher prices on some parts due to world wide 
shortages Call lor volume prices Subiect to available quantities Shipping A Insurance 
extra Cash discount pnces shown Federal Express Standard Air <» $5 99! Orders received 
by 6 PM CST can be delivered to you by the next morning We try harder 


INTRODUCING 
THE INDEPENDENT 
GUIDE TO 
PRODUCTS, 
SERVICES, 
PERIPHERALS 
AND SUPPORT 
ITEMS FOR 
YOUR IBM PC 
OR XT 



With literally 
thousands of 
different prod¬ 
ucts on the 
market that 
are compatible with your IBM PC or XT, how 
do you find the ones you need? 

How do you decide which ones are best for 
you? 

With PC Buyers Guide —over 500 pages 
of listings for IBM-compatible hardware, 
software and services—from the publishers 
of PC Magazine. 

Every product is fully and accurately 
described. You’ll know what it is, what it 
does, how much it costs, and what level of 
skill is required — novice, intermediate dr 
technical. 

And in addition to PC hardware and soft¬ 
ware, you’ll get details on all the important 
extras such as accessories, furniture, books, 
and consultants. 

To order your copy of PC Buyers Guide, 
simply fill in the coupon below and mail it 
today. 

^Mail to: 

PC BUYERS GUIDE 

CN 1914, Morristown, NJ 07960 


Please send me. 


. copy(ies) of 


PC Buyers Guide. I enclose $7.95* for each 
copy plus $1.50 for postage and handling. 

Outside the U.S.A., the price is $10.00; send U.S. 
funds only. *Residents of CA, CO, CT, DC, FL, IL, 
MA, Ml, MD, NJ, NY State and VT add applicable 
sales tax. 


Name- 


1 

1 Address_ 

(please print) 


■ -—• 

■ City 

i 

1 State 

7ip 


L 

K- 

NM8C 



















































INDEX TO ADVERTISERS 


Reader Service 

Number Advertiser Page 

273 ABM .47 

149 ACI Computer Corp.137 

153 ADD-MEM .148 

226 Alloy Computer Products 133 

227 Alloy Computer Products 135 

230 Amdek Corp.20 

104 American High Tech 

Industries .9 

139 American Planning Corp . 171 

145 American Planning Corp . 173 

228 Ann Arbor Software .12 

106 Apparat, Inc.125 

102 Application Executive Corp 

.164 

229 Ariel Corp .174 

109 AST Research .17 

107 Atron .120 

273 Automated Business 

Machines .47 

103 Avocet Systems Inc.194 

155 B &. L Computer Consul¬ 
tants .161 

114 Bellesoft, Inc.35 

270 Bizcomp .121 

115 Blaise Computing .190 

Borland International .103 

116 C-Source .52 

112 Capitol Equipment Corp. . 136 
252 Communications Electronics 

.44,45 

Compaq Computer Co.1 

129 Computer Innovations .26 

119 Compuview Products .172 

128 Conroy La Pointe .48, 49 

133 Coosol, Inc.50 

132 Cosmos .51 

121 Creative Solutions .126 

130 Cuesta Systems Inc.108 

210 DCA .6,7 

134 Data Access Corp .139 

136 Data Base Decisions .126 

251 Data Business Vision, Inc. 141 

202 Data Sources .169 

137 Data Translation .187 

278 Davong Systems .C-3 

271 Digital Supply .5 

279 Disk Tech One .46 

141 Disk World .156 

275 Ducan-Atwell .132 

147 Dynalysis .58 

144 Eastern Enterprises .158 

238 Electronic Specialists Inc. 156 

146 Emerging Technology 

Consultants .161 
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267 Excalibur . 127 

148 Floppy Disc Services . 54 

105 Greenleaf Software . 192 

120 Hauppage Computer Works 
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158 Hayes Microcomputer 

Products . 106,107 

151 Hercules Computer 

Technology . 10 

197 Houston Instruments . 165 

277 I-Bus Systems . 168 

223 I.Q. Technologies . 143 

152 IBM . 36,37 

160 Image Processing Systems 176 

241 Integral Quality . 208 

246 Interphase Corp. 167 

159 Laboratory Microsystems . 114 

161 Leading Edge . C-4 

111 Logitech . 128 

276 M.A. Systems . 99 

117 Mansfield Software Group 

.110 

166 Manx Software Systems ...130 
164 Mark Williams Co., The ... 27 


165 MBP Copal . 185 

269 Metrabyte . 59 


118 Micro Data Base Systems Inc. 
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272 Micro Design International 
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163 Micro Marketing Associates 


.134 

324 Microdel .162 
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Microsoft .55 

Microsoft .57 
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193 Microxpress .152 

204 Multi Tech Systems .8 
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110 National Memory Systems 
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186 Northwest Instruments 
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.134 
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169 Seattle Computer .157 
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205 Solution Technology .151 
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RS# PRODUCT ADVERTISER PAGE# 

OPERATING SYSTEMS 

192 QNX Quantum Software 

Systems .97 

135 UNIX Systems Unisource/Cambridge 30, 31 

IBM COMPUTERS AND COMPATIBLE UNITS 

265 Chameleon Seequa Computer Corp.23 

Compaq Plus Compaq Computer Co.1 

152 Personal Computer IBM .36, 37 

161 Leading Edge PC Leading Edge .C-4 

ACCESSORY CARDS 
MULTIFUNCTION BOARDS 

191 QUADBOARD Quadram Corporation .C-2 

273 Superboard ABM .47 

276 I/O Processor M.A. Systems .99 

274 Multi-display Card Paradise Systems Inc.95 

190 XT Compatible Pure Data LTD.62, 63 

150 Labmaster Tecmar .18 

154 Problem Solver Tecmar .19 

OTHER ACCESSORY CARDS 

151 Hercules Graphics Card Hercules Computer Technology 

10 

126 PC212A Rixon Inc.189 

324 Realcolor Microdel .162 

107 PC Probe Atron .120 

112 IEEE - 488 Capitol Equipment 

Corp.136 

186 Analyst 2000 Northwest Instruments Systems 

123 

247 PGS III Symtec .41 

COMMUNICATION 

204 MT212PC Multi Tech Systems .8 

109 Communications 

Packages AST Research .17 

235 Communications 

Packages Transend SSM .122 

184 DCP/88 PerSyst .131 

MASS STORAGE HARDWARE 

122 Hard Disk Pegasus .175 

234 Tape Back-up Tall Grass Technologies .2 

230 Disk Drive Amdek .20 

106 Hard Disk sub-system Apparat Inc.125 

149 ACI Sub-systems ACI Computer Corp.137 

226 PC Store Alloy Computer 

Products .133 

227 PC Back-up Alloy Computer 

Products .135 

279 80 MB Disk Drive Disk Tech One .46 

110 PC-8000 Series National Memory Systems 

Corp.170 

232 Back-up Systems Sysgen, Inc.159 

COMMUNICATIONS HARDWARE 

210 IRMA DCA .6,7 

158 Smartcom II Hayes Microcomputer Products 

106, 107 

108 X-Net Xcomp .115 

104 Supersmart Modem American High Tech Industries 

9 

270 PC Intellimodem Bizcomp .121 

278 Multilink Davong .C-4 

ORGANIZATIONS 
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162 Computer Shows North East Expositions .53 

GRAPHICS SOFTWARE 

275 LENIPEN x t Duncan-Atwell .132 

251 GDSS Data Business Vision, 

Inc.141 
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SOFTWARE FOR PROFESSIONALS 

103 Cross Assembler Avocet Systems, Inc.194 

102 APX Core Executive Application Executive 

Corp.164 

WORD PROCESSING SOFTWARE 

228 Textra Ann Arbor Software .12 

160 Proof writer Image Processing 

Systems .176 

119 Vedit Compuview Products .172 

203 SPF/PC Rogue River Software .146 

LANGUAGES 

164 C Compiler Mark Williams Co., The .27 

241 LISP Integral Quality .208 

208 APL plus/PC System STSC .181 

218 Waterloo Watsoft .148 

242 Interpreters Watsoft .174 

166 Aztec Manx Software Systems .130 

165 Cobol MBPCobol .185 

Turbo Pascal Borland International .103 

116 Basic-C C-Source .52 

129 C86 Compiler Computer Innovations .26 

159 PC/Forth Laboratory Microsystems .114 

111 Modula-2/86 Logitech .128 

Microsoft C Microsoft .57 

Microsoft Pascal Microsoft .55 

PROGRAMMER'S TOOLS 

185 m3278/SPF Phaser Systems .14, 15 

205 Compare II Solution Technology, 

Inc.151 

231 Compare II Solution Technology, • 

Inc.153 

115 View Manager Blaise Computing, Inc.190 

132 Revelation Cosmos .51 

267 SAVVY PC Excalibur .127 

268 Polylibrarian Polytron .168 

142 DataEase Software Solutions .117 

114 ES/P Bellesoft, Inc.35 

121 Windows for C Creative Solutions .126 

105 C Library Greenleaf Software .192 

124 Symbolic Debugging 

Program Mylestar Electronics .149 

280 TK Solver Software Arts .109 

157 SevenWare 8087 Solveware .140 

125 ADA R & R Software Inc.101 

169 RAM + 3 Seattle Computer .157 

140 CodeSmith 86 Visual Age .124 

134 Dataflex Data Access Corp.139 

DATA BASE MANAGEMENT SOFTWARE 

139 B.O.S.S. American Planning 

Corp.171 

118 MDBS III Micro Data Base Systems Inc. 21 

PRINTERS- PLOTTERS 

197 DMP-40-2 Houston Instruments .165 

Juki PC Brand .32,33 

ADDITIONAL SUPPLIES 

130 Datasaver Cuesta Systems, Inc.108 

238 Conditioner Electronic Specialists, 

Inc.156 

229 RTA Ariel Corp.174 

217 Computer manual Personal Systems Publications ..4 

264 Books Robert J. Brady Co.178 

207 Catalogues Strictly Software .188 

202 Books Data Sources .169 

271 Diskettes Digital Supply .5 

223 Smartcable I. Q. Technologies .143 

SOFTWARE UTILITIES 

222 Prokey Rose Soft .13 

113 Xeno-copy Vertex .116 

136 Disks, Manuals Data Base Decisions .126 
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THE PREMIER LANGUAGE 
OF ARTIFICIAL 
INTELLIGENCE FOR 
YOUR IBM PC. 


■ DATATYPES 

Lists and Symbols 
Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Code 

■ MEMORY MANAGEMENT 

Full Memory Space Supported 
Dynamic Allocation 
Compacting Garbage Collector 

■ FUNCTION TYPES 

EXPR/FEXPR/MACRO 
Machine Language Primitives 
Over 190 Primitive Functions 

■ 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read and Splice Macros 
Disk Files 

■ POWERFUL ERROR RECOVERY 

■ 8087 SUPPORT 

■ COLOR GRAPHICS 

■ LISP LIBRARY 

Structured Programming Macros 
Editor and Formatter 
Package Support 
Debugging Functions 
OBJ File Loader 

■ RUNS UNDER PC-DOS 1.1 or 2.0 


_ IQLISP _ 

5V4" Diskette 

and Manual_$175.00 

Manual Only_$ 30.00 


J q Integral Quality 

P.O.Box 31970 

Seattle, Washington 98103-0070 
(206) 527-2918 

Washington State residents add sales tax. 
VISA and MASTERCARD accepted. 
Shipping included for prepaid orders. 


TECH 

CALENDAR 


FEBRUARY 


February 27-March 1 

Compcon Spring '84: 
Intellectual Leverage—The 
Driving Technologies 
San Francisco, CA 

Contact: John Wakerly, Computer 
Systems Lab, Stanford University, 
Stanford, CA 94305, 415-856-0169 


MARCH 


March 12-15 
Interface '84 
Las Vegas, NV 

Sponsor: Business Week and Data 
Communications 

Contact: The Interface Group, Inc., 300 
First Ave., Needham, MA 02194 

March 22-25 

West Coast Computer Faire 
San Francisco, CA 

Sponsor: Computer Faire Inc. 

Contact: 570 Price Ave., Redwood City, 
CA 94063, 415-364-4294 

March 26-28 

7th Inti. Conference on 
Software Engineering 
Orlando, FL 

Sponsors: ACM SIGSOFT, IEEE, Natl. 
Bureau of Standards 
Contact: Robert Fritz, Telesoft, 10639 
Roselle St., San Diego, CA 92121, 
714-457-2700 


APRIL 


April 5-7 

COMDEX/Winter '84 
Los Angeles, CA 

Contact: The Interface Group, 300 First 
Ave., Needham, MA 02194 

April 9-12 

TEEE Infocom 84 
San Francisco, CA 

Sponsors: IEEE-CS, IEEE Communications 
Society 


Contact: Judy Estrin, Bridge 
Communications, 10401 Bubb Road, 
Cupertino, CA 95014, 408-446-2981 

April 17-19 

Federal DP EXPO 
Washington, D.C. 

Contact: The Interface Group, 300 First 
Ave., Needham, MA 02194 

April 17-19 

6th Inti. Symposium on 
Programming 
Toulouse, France 

Sponsors: Centre National De La 
Recherche Scientifique and Universite 
Paul Sabatier de Toulouse 
Contact: B. Robinet, Institut de 
Programmation, 4 Place Jussieu 75230 
Paris Cedex 05, Paris, France 

April 23-25 

Symposium on Practical 
Software Development 
Environments 
Pittsburgh, PA 

Sponsors: ACM SIGSOFT and SIGPLAN, 
Natl. Bureau of Standards, Office of 
Naval Research 

Contact: Peter Henderson, Dept, of 
Computer Science, SUNY at Stonybrook, 
NY 11794, 516-246-7090 

April 24-27 

Compdec, Computer Data 
Engineering Conference 
Los Angeles, CA 

Contact: Compdec, IEEE Computer 
Society, P.O. Box 639, Silver Spring, MD 
20901 

April 30-May 2 

1984 Symposium on Security and 

Privacy 

Oakland, CA 

Sponsor: Technical Committee on 
Security and Privacy, IEEE 
Contact: Peter S. Tasker, The Mitre Corp., 
MS B325, Bedford, MA 01730 


MAY 


May 23-17 

Computer Graphics 84, the 
National Computer Graphics 
Association's Fifth Annual 
Conference and Exposition 
Anaheim, CA 

Contact: Education Coordinator, National 
Computer Graphics Assn., 8401 Arlington 
Blvd., Suite 601, Fairfax, VA 22031 
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Jf- organization. You could share information 
and programs. Communicate with other users. 
Make use of larger data storage. And all at a lower cost per 
user. 

With the Davong Multilink™ local area network, up to 255 IBM 
PC and PC-XT computers can share hard disk resources. 


Anyone in the network can access hard disks attached to 
specified "File Server" computers. Although a user can operate 
a File Server computer as if it were a stand-alone unit, others in 
the network can access the File Server's hard disk storage, 
subject to network control and security. 

It's fast, too—2.5 megabit with node-to-node token passing 
taking only 28 microseconds. You'll hardly realize you're 
running on a network instead of your own hard disk. 

Davong makes networking practical. A large network (200 
users or more) costs less than $700 per workstation. Ask about 
our OEM and quantity discounts. Available through more than 
800 computer dealers. Don't you and your computer deserve 
Davong MultiLink? 

T " Trademark ® Registered trademark 
‘Suggested Retail Price 



DAVONG 


Davong Systems, Inc. □ 217 Humboldt Court □ Sunnyvale, California 94086 
Telephone: (408) 734-4900 
CIRCLE NO. 278 ON READER SERVICE CARD 
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LEADING EDGE PRODUCTS. INC.. SYSTEM SALES DIVISION, 225 TURNPIKE STREET. CANTON. MA 02021. 


IBM is d registered trademark of International Business Machines Corp. MS is a trademark of Microsoft Corporation 


THE DAY THE IBM PC BECAME OBSOLETE 


LEADING EDGE 


CIRCLE NO. 161 ON READER SERVICE CARD 


It was a Monday in the 
autumn of 

The day they announced 
the Leading Edge® PC-a per¬ 
sonal computer that’s just plain 
better than the IBM® PC, at just 
about half the price. 

g Edge PC is 

faster (by more than 50%), more 
powerful, more flexible and 
more dependable (for example, 
our disk drives have a “mean 
time between failures” of 20,000 
hours, versus an 8,000-hour 
MTBF for theirs). Its compatible 
with just about all the software 
and peripherals that the IBM is. 

And unlike IBM’s, ours 
comes complete with a high- 
resolution monitor, controller, 
seven expansion slots, serial 
port, parallel port, a time-of-day 
clock, double the standard 
memory (128K vs. 64K) plus 
hundreds of dollars worth of 
software to get you up and 
running immediately including 
MS~-D0S version 1.25, GW Basic, 
and Leading Edge Word Pro¬ 
cessing” (the most powerful 
w.p. program ever created to 
run on an IBM-type personal 
computer). In short, the basic 
package comes to you com¬ 
plete and ready to work. 

With IBM, on the other 
hand, you get charged extra for 
everything. Even for the PC DOS 
disk that makes it run (an extra 
$40)... and $170 just for the time 
of day (a calendar/clock that’s 
standard with Leading Edge). In 
short, the basic package comes 
to you as a very expensive 
paperweight 

It's this simple: The Leading 
Edge Personal Computer is the 
first and only serious alternative 
to the IBM PC... and at only 
$2895 for the Leading Edge PC... 

Get serious. 

Now at 500 Leading Edge 
Dealers across the country. 

For the one nearest you, call 
toll free 1-800-343-6833. In 
Mass., call collect (617) 828-8150. 
















